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THE CAMBRIAN 

The Steam engine to which the name 
of Cambrian Im biHsn given (in compli> 
ment, we presume, to the birth-place of 
the inventor,) is one of several iiivetp- 
tihns, incImUd under a patent granted 
on the 7th of April, 1841, to Mr. iio)iii 
Jones of the firm of IVlessrs. Aspiiiall, 
Jones and Co. Engineers, .Smethwick. It 
is of ttev-^class of engines, in which the 
pistons radiate from the axis of the steam 
cylinder, and move to and fro within cer¬ 
tain definite portion^, of that c*^ Under; 
reciprocating in point of fact, but recipro¬ 
cating within a circle, and having the ex¬ 
ternal appearance of rotary engines; pos¬ 
sessing, so far as regards diminution of 
weight and size, all the advantages of ro¬ 
tary engines, but without (as alleged) 
any of that inequality of wear to which 
all rotary engines, hitherto devised, are, 
more or less, subject. The points in 
which the Cambrian differs from others 
of its class, will be seen from the follow¬ 
ing description, which wd extract from 
the Specification of the patentee, and 
•nearly in hisow'ii words; but we may here 
state generally, that the master feature 
of the invention seems to consist in caus¬ 
ing, by very simple and efliciunt means, 
the steam introduced into the cylinder', to 
act simultaneously on both of two radial 
pistons (on opposite sides, of course,) and 
in the greater eijuality and steadiness of 
action, which is the necessary result.' 

Fig. 1 is a front elevation of the prin¬ 
cipal parts of the engine. Fig. t! a 
transverse sectional plan of the cylinder 
and piston, and fig. 8 a longitudinal sec¬ 
tion of the cylinder and p(stiui. cin fig. 

1 ^represents the fraini'ilg; 4 plumber- 
blo^ for bearii^ of the piston-shaft; 
c cylinder; d induction steam-pipe; e 
eduction steam-pipe ; /'crank on the end 
of the piston-.shaft; tj xod connecting 
the crank with h the fly-wHeel; »' driving- 
shaft; j pi umber-block for hearing of 
the working shaft f k eccentric gearing 
for working the*'slide, or ste^nn^valve. 
A separate view of the eccentric gearing 
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last namc^, is shown in fig. 1*, iif which 
t represents the driving-shaft, k the ec¬ 
centric and connectiifg-rod, •and ' e the 
case of the valve v. In fig. 2 and 8 the 
piston-shaft, w ith its two arms projecting 
therefrom, and tw*o stuffing boxes, in 
which the shaft oscillates, arc shown; 

, p/- are apertures or steam-ways formed 

in and through the shaft through which 
the bteam passes alternately into flhd ofit 
of the cylinder c, as regulated ky the 
steam abutments or blockfngs shown in 
fig. 8, and afterwards desetrihed.' It will 
he seen from the figures clhat coiled 
springs are, inserteti^ in the arms which 
act upon two tonguesaintended to keep 
the metallic pacing steam-tight. No. 1 
and No. 2 arc two chambers into which the 
cylinder is divided by the triangularly- 
shaped abutments or blockings o a* ; waive 
in tty; case of the cy|inder with passages 
z‘ in the adjoining blocking fur the ad¬ 
mission of the steam from the indp'**''''!! 
pip£ (d) and ite escape tnW>ugh the 
eduction pipe (e). Figs. 5 and O' arc 
separate views of the valve v ; fig. 5 being 
a vertical section, and fig. 0 a top plan. 

The action of the engine is as follows: 
Supposing the valve v, at starting, to be 
ill suck a position, that both the passages 
z' and arc open, 4)ic ^eain flows 
through from the induction pipe, into 
the upper part'^ of the chamber No. 1, 
and through thu piston shaft by the steani 
way le', into the lower part of the cham¬ 
ber No. 2, and thereby acts simul-* 
c^aneously on both arms of the piston, hut 
on opposite sides of these arms. As the 
arms of the piston are carried round by 
the force of the steam, any steam or air 
^ left in the iow%r portion of the ehamber 
No. 1, and upper portion of No. 2 is ex¬ 
pelled tjirough the piston ste^ way «?*, 
the blocking passage and valve v yito* 
the eduction pipe e. And when the arms 
have coidpletcir one oscillation, the posi¬ 
tion of the valve e, is at that instantf by 
the action of the eccentric gearing h, 
so changed af to cut otf the communica¬ 
tion between the induction pipe d and 
the passage 2 ^ buS to open that passage 
to the eduction pipe e, while on the other 
liaiid* and by the same change of position, 
the passage z* is shut from the educ¬ 
tion pipe, hut ppened to the induction 
pipe, whereupon, the steam flowing in 
upon the sides of the arms ,(^osite tp 
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those first acted upon through the pas¬ 
sages z* and produces the return stroke 
of the piston. And so the armscontinuc ^ 
to oscillate as long as the supply of steam 
is kept up. • • 

Instead of constructing the engine 
with twfb radial pistops, it may be made 

with three or with four. The patentee 
describes fully the variations necessary 
to be made in both cases; but it may 
suffice to quote his explanation of the 
three-fiiston v|riety. 

In fi§. 4, is^shown. the mode of con¬ 
structing a% oscillating engine with a 
three-armed piston, the said figure being 
"a longitudinal secijod of the dyUnder and 
piston, and their gppend&ges: a is the 
piston shaft; b b the cylinder; gjgg three 
steam chambers, in the cylinder, formed 
ITysthc tr^ngular blockings as previously 
described ; e e e the steam ways in and 
through^ the steam%haft; f f f screws, 
jBg%d springs, and tongues similar to 
thc^^efqi? described, and intended to 
serve the like purposes. 

The engine, whether constructed with 
two, three, or four radial arms, is one of 
gresft simplicity; and we make no doubt, 
also of equal efllciency and durjibility. 
The parts *are fi;.‘w, strong, and well ad¬ 
justed; the friction equally distributed 
and in amount inconsiderable. The lia¬ 
bility to wear is small; to derangement 
• Still less. The engine is described in the 
specification as a high-pressure one; bu|« 
it is so, we apprehend, in the sense only 
that it is worked by the pressure instead 
of by the condensation of Steam; for evi-, 
dcntly it may be w'orked at almost any 
,pressure, from the 4 or 5lbs. at which 
low-pressure marine engines are ordina¬ 
rily worked, up to the 5(1 or (S9lbs. com- 
mdb with railway locomotives, and by 
the addition of an air-pump and conden¬ 
ser may be worked as a loi^ pressure con¬ 
densing engine. • 

Whlit the expenditure of fuel required 
to workman engine of this description is, 
remains stUl to be ascertained. Several 
have been already buil^ and there is one 
of power on the premises of 


an eminent London builder, which we 
have seen at work, and working admi¬ 
rably, the consumption of which is stated 
to be less than Gibs, per horse power per 
hour.* A careful trial ought, however, 
to* be made to determine the actual 
amount of duty which the Cambrian en¬ 
gine is capable of^ performing in a given 
time, itith the consumption of given 
quantities of water and fuel; for until 
such trial is made, it is impoisible to 
institute any correct comparison between 
it and other engines, in respect of work¬ 
ing cost. From thi manner, how'cver, 
in which the steam, as admitted into the 
cylinder, is at once turned to useful 
account, and the small portion of its 
force that is wasted in overcoming the 
friction of the machine, we are strongly 
inclined to think that it will turn out to 
be one of the most economical yet pro¬ 
duced. 

We arc here supposing that the en¬ 
gine is to be construtged and worked 
in one or oth^r of the ways before de¬ 
scribed, and these only; but Mr. Jones 
has favoured us with another very beau¬ 
tiful modification of it, in which the steam 
is worked expansively, and by the adop¬ 
tion of which the consumption of fuel 
mqst be Still farther materially reduced. 
Oftthi.owo shall give a full description 
at some future opportunity. • 

The applicability of the Cambrian En¬ 
gine to marine purposes is particularly 
deserving of notice ; sincq not only may 
the steam power be applied directly 
^o the shaft of the paddle-wheels or 
other propellent^ hut the rate of speed 
may 1^ rqguli^d at pleasure by varying 
the diameter of the cylinder and nuTubi'r 
of the radial arms. 

For locomotive purposes it offers also 
the great advqfitagc of a direct transmis¬ 
sion of the steam pow'er from the piston 

* ParticulaSs of tliew t^isinea and tbeir perform¬ 
ances mav be obtained n’cSh Mr. H. Croiley, C. 
K, one or the proprietors of the Patenti—Cam¬ 
brian OlDce, 59, King Williain-strm, City. 

.ft 2 
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shaft to the crank or axle of the driving 
wheel, bj means of a single rod without 
couplings, and with a much less angle 
of connexion than is common with the 
engines now in use. 


PURIFICATION OF TH^WATER SUPPt.Y 
OP THE METROPOr.IS. 

Sir,—It is my wish to call th^ attcn* 
tion of 4 |lc public to a subject in which 
every one is materially concerned—I 
mean the purity of the water to the me¬ 
tropolis. I was much pleased with a let¬ 
ter which I saw in tj^c Aleehanms* Ma¬ 
gazine some days ago, in which the 
writer (Mr. Canham) adverts to this very 
subject, and asks, if it be truCt that a 
mode of filtration has been discovered 
which would purify all the water used in 
London, te/to has it not been resorted to ? 
^is leAy, has called forth a wherefore^ 
in the shape of an answer from Mr. 
Stuckev himself, the inventor of the en¬ 
gine alluded to in Mr. Canham’s letter. 
Mr. Stuckey declares that he is ** ready 
to execute his plan whenever the public 
may desire to lu^ap the benefit of it;" 
he says also, that "if t^is project has 
not been executed ere this, it arises from 
the backwardness of the companies to 
adopt his invention." Now, we know 
that some of them have expended much 
money in endeavouring to filter the water 
they distribute; but there ail others, 
who, alarmed by the cnormovs expen¬ 
diture which would ensue if they adopted 
filtration, have gone on without filti4ing 
at all, having much regard for their own 
purse, but very little for the heidth of 
the thousands of people who every day 
drink the liquid they tnus receive without 
its first beingqiurified. Some years ago, 
one company declared before a committee 
appointed by government, that it would 
cost them aOOOl. a y^r to filter theif 
water; another, that it would co^ them 
1U,000/. per annum; and the<Jl^lseaCom- 
pany have been obliged to levy 15 per 
cent, upon the public since they adopted 
filtration. Now, if all that is asserted by 
Mr. Stuckey could be brought to bear, 
it appears to me, that in if matter of such 
paramount importance, the opinions, or 
views, of a few interested companies 
ought not to outviipigh the pfiblic benefit, 
especially as the inventor pibposes to 


filter the water effeetualfyt^zt the Tbry 
low average price of sixpence per quarter 
one hous^ with another. Monoposies are 
*the bane of every thing that should bo 
generally advantageous; and in* cases 
where the article consumed is one of such 
importance for our populous metropolis, 
as water, ought ifbt to be allowed. ^ 1 
have the honour of being acquainted with 
the inventor, and feel a perfect convic- 
tiod that what he aifirms, he can do; 
and also I am convinced that the*public 
will see, that if a machine of 5 feet gquare 
can perform so much, thi*benefit of his 
invention to the community at Idl'ge can 
hardly be overrated. 1 hav^ no doubt, 
that the public, like myself, would wish 
to see a plan so extraonpinary and unique 
immediately aifbpted. • 

I have addressed this letter to you in 
the hope that you will allow' it to appear 
in your excellent publication. • * 

And am. Sir, 

Your very obedftnt servant, 

Alfreq Smv'*' 

Jiuic 28, 1842. 

PATENT LAW CASK. 

Vice Chancellor's Court. 

June 21. 

Unsworth v. Bridget. 

Tliis was a motion on behalf of the plain- 
tifT, who was the patentee%t Derby of "an 
improved tag for laces," for an injunction 
to rcstfuin an alleged infriugement of his in¬ 
vention by the defendant. The pltuntiff- 
claimed as his invention, "a tag having a 
tooth or burr, nib, catch, tongue, or other • 
• projection attached to or formed on the in¬ 
side of the tag, either before or after the 
lace was inserted, to prevent the lace from 
being withdrawn from the tag at any time 
by ordinary iiscf and to enable the user of 
*the lace to put on a new tug at any time." 
The tags manufactured and sold by the de- 
fendantsVere alleged to be in eVery respyct« 
the same as those of the plaintiff’s, and an 
infriug^cuiipit in principle of the invention 
psotected by the patent. Tlie defendants 
alleged their entire ignorance that any patent 
had ever been granted to the plaintiff for 
what was termed an invention, but which 
was nothing more than on old mode of 
fastening the lace in*the tag by means of two 
dents or notches, upon a principle whibh had 
long been applied to the f|rule8 of umbrellas 
and walking-sticks, and moreover,* that the 
defendants had made use of theii*contrivance 
for a long time belore the date of the plain¬ 
tiff's patent, having taken it from a tag which 
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was given to f ne of them by a lady's-maid, 
who said it was brought from Paris. 

Mr. Sirdleatone and Mr. Mete/ilf moved 
for the injunction; and Mr. Eichardi and* 
Mr. FTood opposed 

Hia Honour said, he felt some difficulty 
about granting the injunction, because he 
could not but think there was a substantial 
difference between the thing that was claimed 
by the plaintiff's specification, and what the 
defendants had been making. It was «iot 
for hinvnow to pronounce an opinion whether 
the patent was good or not, but he thought 
there itas a sufj^cient difference between the 
articles ^nanufactnred by ]ilaintiff and de¬ 
fendants to mstify the Court in refusing the 
injunction, md directing the plaintiff to 
bring sneh action asjie shoul<^ be advised, 
to establish the vaVdity of ^his patent, witli 
liberty to either party to apply to the Court. 
[We pointed out the untenable character of 
this patent at the time it was specified. See 
Ti§eeh. Mqg. vol. xxxiii. p. 445. En. M. M.] 


M-:. .. IRON SHIPS. 

The mdlt venerable, the most d(*ep- 
rooted, and by far the most respectable 
of .all our national prejudices, is that 
which every person of English birth cn- 
ter^ns in favour of the ** Wooden Walls 
of Old England.” Identified as they are 
with our noblest triumphs as a people— 
withcentufies of inviolability at home and 
of conquest abroad—it is not to be won¬ 
dered at that wre should love thenq dear¬ 
ly. The "good old times” have handed 
down to us nothing that we venerate 
.more, if indeed so much. Even our 
rights and liberties—yea, the very mon^« 
archy itself—may be said to have always 
held but a secondary place in our regard. 
We haveputnp with tyrants anddonc with¬ 
out kings, but never ha^the idea once, 
entered into the national mind of dispen¬ 
sing with pur " wooden w'alls.”^ Of no 
* common wood, too, are these same walls— 
" hearts of oak” every one, and of sound 
old English oak the best'of thtffn. Lov^d 
they are, not only for what tliey have 
done for us and for our forefathers, but for 
their own sakes, as (mosfly) natives of 
the same sea-girt soil, and partakers of 
the same illustrious fortunes. England's 
glorywmd safety, and England’s wooden 
walls are so intimately mixed up together 
in dur *memories and affections, that to 
separate iif our though^ the one from the 
other is found next to impossible. 

The dax is at last come, however, when 
John Bull must be reasoned out of this 


ancient prejudice—when he must be taught 
to place his trust in walls of other stuff than 
wood—^when, if he would have his ** me¬ 
teor flag” brave for another " thousand 
years” the "battle and the breeze,*' he 
must build his floating towers of a more 
impregnable material, than any which his 
native forests have ever produced. ^ 

It may perhaps serve to procure from 
thd old gentlemafl a more patient hearing 
for th(^ subject matter of our present 
discourse, if we state at once that there 
is nothing outlandish—nothing - French, 
especially—in the material proposed for 
his adoption, and that it has as good a 
claim by right of birth to his favour, as 
his ancient oaks themselves. All that is 
required of him is to build his ships of 
iron instead of wood—of iron, the pro¬ 
duce of our own mines, and the industry 
of our own people—made from native 
ores, with the aid of another of our na¬ 
tive products, coal—and both the iron 
and the coal being things which we pos¬ 
sess in greater abundance and can pro¬ 
duce cheaper than any other nation on 
the face of the earth. 

The use of iron for ships is commonly 
supposed to be of very recent origin, but 
Air. Grantham, the author of a work on 
the subject* which has been just published, 
and is by far the best on it which has yet 
appeared, shows that its value as a mate¬ 
rial for ship-building has been known for a 
great many years, during which it has been 
making spre though slow progress towards 
its now fast-extending popularity. Forty 
years ago'boats of iron were known upon 
canals; and some of this description were 
lately cut up, which had been twenty- 
eight years in use. The first ifbn vessel 
that ever put to sea was the steamer 
Aaron Manby, built by the Horsley Iron 
Coftipany, for the Seine, and named after 
its spirited projector. She was completed 
in 1821, sent to London in parts, put to¬ 
gether in one of the docks, and naviga¬ 
ted by no less a herson than Obtain (now 
Sir Oliarles) Napier, from I^ndon to 
JIavre, and tHence to Paris, being, mys 
Mr. Grantham, " the first and only ves¬ 
sel of any description that ever went dU 
rect from London to Paris.”(?) Mr. 
Manby built subsequently three other 
iron steam-vessels for the Seine—one at 

* ** Iron a8««i Muteriarior Shfp-builcliugi being a 
Communication to the Pol^cbiiic Society of Liv¬ 
erpool—By John Grantham. C. £., President,” 96 
pp., 8vo, ivith numerous plates. Simpkin and Co., 
and Weale. London. ^ • 
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the Horsley Iron ^Vorks, anti the two 
others at his own works at Gharcnton, in 
France. The w hole of these vessels are 
understood to be still at work on the 
Seine. Mr. Manby states, as of his 
own knowledge, that “from 1800 to 18*2*2, 
the hu” of the jdaron Manby never rg- 
qyired any repairs, although she had 
been repeatedly aground with her cargo 
on board.” The next iron steam-vessel 
mentioned in Mr. Grantham’s retrospect, * 
was built, under his father’s supeilntend- 
ance, by the Horsley Company for the 
Shannon navigation in l824-.'ii “Since 
then she has bi‘en constantly at w'ork, anu 
is now in goo«l condition.” 

“ This ves.sel was tli* origin of tllb exteii* 
sive and spirited company wlucli now nc;cn- 
pies that splendid river, and whicli is <'nn- 
ferring important btaichts on the large tract 
of country through which tlie 81110111011 tiows. 
My friend Mr. Williams, manngiiig director 
of this and tlie City of Dublin Steam Packet 
Company, at this time directed his attention 
to the subject of iron vessels. With his 
usual dis(X‘mnieiit he foresaw the advantages 
t* he deriv(*d from this soimai to steam 
navigation, and has ever since been a steady 
advocate of the principle. It was at his rc- 
coinmcndatiori that the Shannon Company 
continued to coii^hict iron steoni-vesscls, 
and tliere arc now six at woak, all in excel* 
lent condition, two of them in salt water.” 

—^p. 8. 

Mr. Grantham’s notices of the subse¬ 
quent progress of iron ship buihling do 
not follow in very regular order,aanti arc, 
on the whole, extreincdy incomplete, but, 
such as they are, we give them as they 
present themselves. • 

Iron vessels now began to attract the at¬ 
tention of^hosc who were engaged in river 
and canal navigation, and several were 
built in this country and on the Continqpt. 

“ The first t^jat were built in Liver¬ 
pool were undertaken by Messrs. Fawcett 
and Co., and under the superintendance 
of Mr. Page.” ** Shortljr after this time * 
Mr. John Laird, of North Birkenhead, 
commenced building them op «Iarge*8ca1e, 
and has since been extensivcl/'and suc¬ 
cessfully engaged in this pursuit. Mr. 
Fairbairn, of ManchesUT, also very early 
took an interest in iron vessels, and was 
s party to a series of experiments made 
at Glasgow, in which iron vessels were 
employeJ.” “Many others have now 
oonimeiiced the business, and* numerous 
iron steamers, and iron sailing vessels of 
> large tonnage are now alloat or building. 


Great numbers o^ iron steamers are Aow 
plying on the Thames (wln^ the prin¬ 
cipal builders are Messrs. W. Fairbairn 
aind Co., and Messrs. Hitchburn and 
Mare,) the Mersey atpd the Clydb, and 
on nearly all the continental rivers. Some 
of a larger and stronger descripljon are 
regularly employed 4n making sea voyages 
with heavy cargoes.” “The iron steam¬ 
ers running between Liverpool and Glas- 
govf, and built by Messrs. Tod and Mac- 
gregor are well known. Of these the 
Princess Royal is the largest, beiqg up¬ 
wards of 800 tons. She ie a fine vessel 
of immense power, and is^unequtlled in 
speed as a sea-going stcamt#.” “ Iron 
vessels also arc now fighting our battles 
in the Fast,* among Vi'lych, the NevttesiH 
and PhlegethAi, buijt by Mr. Jjaird, 
are entitled to particular notice from the 
prominent part these vessels have taken 
in the Chinese war.” “Of irqp-sailiil|^ 
vessels, some have made voyages, both 
to the; Hast and Weft Imlics.” “ The 
Ironside was the first iron-sailing 
of any magnitude that was cinpluyeufbr 
sea voyages, and she has been highly suc¬ 
cessful.” The (treat Britain, now* build¬ 
ing at Bristol, and better known as the 
Mammoth —the complutioii of which the 
scientific world is truly stated to be av^it- 
ing with intense interest,—is to be all 
of iron. To these historical particulars 
wc must nut forget to*add, that Mr. 
Grantham himself engaged about three 
years djgo very extensively in the build¬ 
ing of iri'n vessels in partnership with 
some other gentlemen, (under the firm of 
Messrs. John Grantham and Co., of Li- 
M;rpou],) and is therefore well qualified 
by special acquaintance with the subject, 
as well as by general scientific attain¬ 
ments, to writcaipun it with advantage to 
the public. 

The advantages which iron vessels pos¬ 
sess uve^ those of wood, arc treated pf 
by Mr. Grantham, under the heads of— 
kStrengtli and IJghtncss. 

<^apacity for Stowage. 

Safety. , 

Speed. 

Durability. * 

Economy in Repu^irs. 

Cost. 

Draught of Water. 

And in every one of thcae respects^ he 
proves clearly and satisfactorily^ that iron 
vessels have declUcdly the advantage. 
We select for exemplification, one or two 
striking passages. 
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% • 

TIit great strength of inalleablu ircm to 
resist strains inoA'cry direction is well known; 
but, to those who an; not conversant with • 
the subject, the exieig; to which tliis advant¬ 
age may be carried is not at first apjiareut; 
or how the material may, from comparatively 
small pieces, be so combined in Iars:emass(*s, 
as to form the ponderous body of a ship; 
and they are thus too apt to prescribe a limit 
to its use. An opinion, indeed, is now v^ry 
generally entertained iliat iron may he suit¬ 
able for small craft, but is iiiadefjiiate for the 
constriiatioii of vessels of heavy burthen. 
This, liowcver, is a supposition so erroneous 
that thewould be muc‘h more cor¬ 
rect; for lar^'. vessels will afford tlie hot 
practical demonstration of this superiority 
of iron for ship-bui||li]ig. In the application 
of timber, obstructii^ns inePease in a ratio 
proportioned to the increased si/e of the ves¬ 
sel to be built. How often hsis the ship- 
ffualdcr tlu*. greatest ditlieulty in obtaining 
timber to suit the varied mirves of our finest 
ships ! How often i#the country desiftiilcd 
of its nolilcst ornaments liy the tempting 

he is^«ompe]led to offer for its most 
inagiiifimit oaks, the largest of which arc 
frequently insuflieient for liis purpose ! How 
are his brains r.'ick(*d, and his patience tried, 
in seeking for crooked timber lU'cessary to 
framj: a sharp floor, or a square bilgci! How 
often is he ohiigeil, though he knows it to 
he injurious, to scarf the frames, for which 
no tiinlier ®in be found sufficiently large to 
enable him to avoid such defects! And is not 
this one cause, amongst others, why our 
building yards are empty while onr pfirts are 
filled with ships from other nations, in which 
timber is more plentiful and the choice more 
extensive! 

“ But how stands the case when we tiir» • 
to iron ? Where is the frame, even of the 
most intricate form, that our smiths cannot 
mould ? Where the frame or beam so large 
that iron cannot be found of*which to faslnon^ 
it, and that, too, if need be, without a scurf ? 
Here tbere^are no knots, no sup, no cutting 
* across the grain. Here; there is iTo useless 
timber, placed merely to fill iVi, or to cross 
huts. Here every inch Af mafiTial is of 
service, and every scrap applied to some uSb- 
fulend.'' 

♦ He 3|e * 3|c * 

m 

“ If we view the subject with respect to 
vrtry large vessels—ships of the line or first- 
class steamers, in which intermediate decks 
arc not only not objectionable, but requisite 
for the guns and Stores, and in which entire 
or partial hidklieads may be multiplied with¬ 
out causing much incoftvenicnce—we have 
in iron the means of dividing the shell into 


small sections, aflbrding the strongest sup- 
ports directly opposed to the strains that 
ten l to disturb the form of the jdates, and 
ill the direetion in wdiieh they can least resist 
such strains. The sides between these decks 
and bulkhea;K would be strengthened by the 
ordinary mode of framing. In addition to 
this, the lower part of the vessel might be 
again intersected by longitudinal divisiorysj 
and these decks, Imlkheads, and subdivisions 
would not only bir ^seeuivly fastened to the. 
’shell, but to each other,- --the wrhole thus be¬ 
coming alnass of alumst irresistible strength, 
mei'tiiig the strains in whatever direction 
they might arise, while, at the same, time the 
weight would he far below that of a timber 
vessel of only nTodcrate scantling, and the 
room for stowage would be much greater.” 

• m 

DlTRVniLlTY. 

“ Where, I would ask, in the catalogue of 
objections, n;al or fancied, to iron ships, is 
there one to be found (*qual to that dreadful 
seourg'c to wooden vessels—the dry rot: the 
erteets of which arc too well understood by 
shipowners to reijuire Jiiiy Ic-ngthencd re¬ 
marks from me ? No age has been without 
its noslrums, its quackeries, and its ‘ in¬ 
fallible remedies' for the dry rot^ and 
no pi'riod has been so iiroduetive of them 
as that in which we live; but, from all I can 
perceive, this jilague is asjircvalent as ever. 
A circmnstancc which hlls recently fallen 
within my obserration is strongly illustrative 
of this subject, as involving the comparative 
merits of wood and iron. On removing tho 
tiuibi!r-AVork of the John (iarrov\ prepara¬ 
tory to the* alterations determined upon in 
that ship, wc fitnl that the dry rot had al¬ 
ready (lli^ugh she was not three years old) 
begun ils' work of dost nation. That part of 
tlu^ lowin' deck which had been laid some 
t\m 9 after slit; was launched had become de¬ 
cayed, anti all the timber not expojfed to the 
air was more or less affected. The iron, on 
the contrary, though it had been exposed to 
a fgurteeii-months' voyage, without being 
either cleaned or painted, was in a most sa¬ 
tisfactory .estate. Not only were the plates 
ami frames free from any perceptible injury, 
fbut the edges of a number of square bolt- 
licads, in and abofit the rudder, still retained 
their sharjjpcss, and appeared to be perfectly 
free from ^irroSoii. The dry rot in wooden 
ships (which finds no parallel evil in tho.se of 
iron) is frequently as remarkable in the ear¬ 
liness of its commencement as it is invariably 
rapid in its progress, and no appliance hi¬ 
therto re.<ortedfo has, in all instanceSi been 
effectual to avert its insidious development, 
or to arrest its dc.^tructivc progn^ss. How 
many statci^ vessels*are now mouldering 
away under this destructiTve visitation, white 
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their fine and graceful forms conceal the 
treacherous enemy within!" 

KCONOMY IN RRPAIRS. 

** The wear and tear of iron vessels (and I 
speak confidently from actual experience) 
are practically trifling, and the repairs are 
consequently light. This item, which in 
Wooden vessels presses so heavily on the 
profits, is, in iron vessels, of but slight^im- 
portance; and althongh*the comparison will 
be found very favourable in iron sail|pg .'>hi])s, 
the fact will be more clearly shown by re¬ 
ference to steamers. The usxinl calculation 
for a timber-built steamer is, that the exjienfie 
of repairs will, in ten or twelve years, have 
equalled the first cost. In a well-built iron 
steamer repairs will qpt, I bclicvci have be¬ 
come necessary within that period, provided 
the vessel has not been injured by accidents; 
and, under any circumstances, I feel con¬ 
fident that it will be more expensive to keep 
in repair the copper sheathing alone of a 
wooden vessel, than to effect the whole re¬ 
pairs in the hull of an iron vessel. 

" I revert to canal boats as furnibhing a 
fair demonstration of the comparative merits 
of wood and iron. My informant in this' 
point states that iron vessels are kept in re¬ 
pair at very little expense, but that wooden 
boats, when four or five years old, begin to 
be very expensive; as much so, indeed, in 
one year, as iron boats will three or four, 
or even more. He mentions boats which he 
knows to be ten or fifteen years old respec¬ 
tively, and which are still in excellent con¬ 
dition. ‘ I know of some,’ he says, * that 
have been at work upwards of eleven years, 
and have not cost more than 21, encth during 
all that period.’ Messrs. Tod and M‘Gre¬ 
gor, of Glasgow, in writing on this subject, 
say,—' Some of the vessels we built nrere 
not in dock, or on a slip for four years; their 
bottoms ^ere never seen, yet when examined 
they were found to be as entire as on the day 
they were launched. The hulls of some of 
our iron river steamers have not cost 1/. lAch 
these five years. Knowing their stability, 
we are very anxious to get sca-going vessels 
of iron introduced. The Royal Sovereiyti 
was, we believe, the firsUregular sea-goin^’ 
iron vessel in this country. The ^rst six 
months she ran 25,000 miles Uiidrr great 
disadvantages, she having to enc&unter dark 
nights and low water in coming up the 
Clyde; yet during this time lost not one trip, 
but was punetual to the time advertised.’ 

In the event of acciden|3, the repairs of 
iron diips are atremely light, and in this 
respect also they bear a most favourable 
comparison with wooden vessels. The cases 
that have fallen within my own observation 
are so numerous, and so dedsive of this fact. 


that, were it not^superfiuous, many Jwges 
might be filled in recording them. 

“ The yetuesis, war-steamer, ran on one 
• of the Scilly rocks in the British Channel 
with such violence thi^, to use thff expres¬ 
sion of my friend Mr. Claxton, the harbour 
master of Bristol, ‘ if she had been of wood 
she would most probably have left fier bones 
there.’ The damage she sustained by the 
shock was, however, so trifling, that she was 
navigated round to Plymouth, where the re¬ 
pairs were easily eflected for about ^0/.’’ 

Nor is it solely on the grounil of the 
intrinsic superiority of inon over wood, 
that the case in favour ^of irqu vessels 
rests. The universal adoption of the 
new material is recommended by other 
eonsideratiuns, whidh.^if iron wer^ only 
as good as w'odd, ougpt to command, for 
them, the preference. Mr. Grantham cal¬ 
culates that it requires the constant occu¬ 
pation of about 400,000 acres of laa<f, 
on which to grow the timber for the ships 
annually built in this country and in our 
colonies; and he proceeds to showj^^o 
by the adoption of iron, notionly wrali 
all that vast quantity of land be set'free 
for the production of human food, but a 
new and most extensive source of pro¬ 
fitable employment for our people be 
opened up. 

*' So much of the timber thus employed 
as is grown in this country occupies a pro¬ 
portionate amount of land that would other¬ 
wise be appropriated to agricultural purposes; 
so much of it as is not grown here, takes 
our capital, to a certain extent, out of the 
country; but, worse than all, our people are 
deprived of profitable and extensive employ¬ 
ment by the inducement to build ships in 
those countries where the material is most 
abundant. By the evidence of Mr. Meek, 
who was lately commissioned by government 
, to enquire into* the state of trade on the 
continent, in relation to this country, we 
learn that it is impossible for our ships to 
competc^n freight with those built by several ’ 
other nations, owing principally to tiie com- 
parativclyelow rfite at which they can pro¬ 
cure the materials for building. Notwith¬ 
standing the grriyjt sacrifice now being made 
in the revenue of this country, by the reduc¬ 
tion of duty od foreign timber, and the con¬ 
sequent decrease that will probably be made 
in the price, tlie foibigucr will still have an 
advantage over us in having the material not 
only considerably cheapcf, but at his own 
door, while our supply will neccs&arily be 
precarious. , * 

****** 

“ But let iron become the material with 
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whidf our 8hip| are henc^orth to be bnilt, 
and the whole question assumes a widely 
different and highly cheering aspect. With¬ 
out being in any degree dependant on foreign 
countries; we should ^iid an inexhaustible 
supply of more suitable and less perishable 
material for the whole of our national and 
mercantile marine in ourpwn country; from 
this source our iron-masters would have a 
fresh and a steady demand for their iron; 
and an increased demand for labour, both at 
the mines and in our building yards, would 
be the immediate and invaluable result." 

Mr. GAnthaminvestigates also the prin¬ 
cipal caui^which obstruct the progress 
of iron smpijpilding, and finds the na¬ 
tional prejudice, of which we have before 
spoken^ and some other prejudices of a 
more vulgar cast, td be at 4he bottom of 
roost of them. The supposed difficulty 
of steering iron vessels by the compass, 
h«f qpnsiders to be a fair ground of ob¬ 
jection; but this also is most satisfactorily 
disposed of. • * 

TO aSdUIiATK TIIR COMPASSES OP 
* IRON SHIPS. 

" When the Ironside was ready for sea, Pro¬ 
fessor Airy came to Liverpool and made a 
series of observations upon her, with a view 
to the, correction of the local attraction of 
the ship. This object he effected in the most 
satisfactory manner; and not the less so that 
the plan he dHopted was exceedingly simple. 
Mr. Airy afterwards, with great liberality, 
published in the United ServiceJoumal a list 
of rules, by observing which, any one Aight 
correct the compasses of iron vessels, with¬ 
out difficulty.* This system is found to be 
so efficient, that when applied to iron vessels 
the compasses are generally more correct 
than those in vessels built of timber. Few 
ships are free from some local disturbing in¬ 
fluence; but it is not considered to be so 
great in wooden ships as to require correc- 

.* The opcratlsn msjr be ehortly describeAss fol¬ 
lows:—Having fully completed the equipments of 
the ship, esiiecially as regards the iron-work, and 
having determined the exact position in phicli the 
rompys Is to be placed—take a point on the deck* 
exactly under it—^through this point describe two 
lines on the deck, one parallel to .the keel and the 
other at right angles with it. Provide two powerful 
magnets, about 2 feet long, and a small box, 7 Inches 
long by S wide, fhll of small iron chain, or small 
pieces of iron, laid in dilferent directions. The ves¬ 
sel, being in a wet dock, should be firmly moored 
by four h^sers, and her head being made to point 
exactly to the magnetic north, as ascertained by a 
delicate azirgnth compSbs on shore, an observation 
should be made. The needle will now probably be 
found to be vdly incorrect: one of the magnets 
should then be slipped along tlA athwart ship line, 
either over or under the deck, till the needle points 
correctly. The ship’s head may then be turned due 


tion, aud the commander having discovered 
its extent, makes allowances for it in his cd- 
culatioiis. Hie compasses in iron ships are, 
• however, so accurate, after being corrected, 
as to be free from any sensible error. 

" The power of the magnets, and the in¬ 
tensity of the magnetism of the ship, will 
probably alter by time; but I have not heard 
that this effect lias yet betui observed on saf 
compasses that were well corrected. A care¬ 
ful navigator would,* however, soon observe 
any deviofion that might arise in them, and 
oil his return to port have them again cor¬ 
rected ; os inm vessels become more general, 
some one will be found in each port capable 
of jierforming this operation with sufficient 
exactness for all practical purposes.'* 

The dinstructionvof Iron Vessels is 
treated of in great detail under the dif- 
erent heads of—Keels—Stem and Stern 
Posts—Floorings—Side Frames—Gun¬ 
nels —Plating — Jointing — Single and 
Double Rivetting — Deck Beams and 
Bulkheads—and on all these matters, 
much valuable practical information is 
communicated. 

The following statement of the pro¬ 
portions observed in the building of the 
Great Britain (late Afammoth) and other 
particulars respecting her, furnished to 
the author by Mr. Guppy^the Managing 
Director of theaCompany to which she 
belongs, will be read with interest. 

The Great Britain, 

" Her dimensions are truly gigantic; they 
are as follows:— 


• feet. 

Length of kecj. 289 

Length from figure head to tafrail. 320 

Bemf. . A1 

Total ^pth from underside of the up> 

per deck to thi* keel . 31 4 in. 

Draft of water when loaded. 14 

Tonnage, per old measurement, about 3500 tons. 
Displacement of water u hen drawing 
, 16 feet, about . 3000 


tlie plates of the keel arc from fths of 
an inch thick in the middlCp to*l inch at the 
ends; and all the plates under water are 

east, and the other magnet, being placed on the fore 
and aft line, is so regulated that the error, If any, 
ill the needle, if cofrnted in this position also. The 
vessel should men he moved round to all the four 
points, north, south, east, and west, and any error 
now observed may be corrected by again changing 
the position of the magnets It Is now necessary to 
point the liead of the ship towards the north-west, 
or Bouth-eabt, and any dcviai ion that Is observed will 
he corrected by the Afc of the small box of chain, 
the exact spot for which must be determined by 
trial. These corrections carefully attended to will 
cause the compass to be free from all sensible error. 
The magnets should be of the best description, and 
be placed in a box full of tallow? which box may be 
nailed to the deck or the ceiling of Ihe cabin. 
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from |ths to i inrh, at Uic top, cscopt tlic 
upper plate, which is |tha. Shu is clcnclicr* 
built, and double-rivutted throuf^hout. To - 
wards tlie cxtreiiiilics, and quite alotl, the, 
thicknesses arc rediieed gradually to 7 >l(iLhs. 

“ The ribs arc framed of angle-iron, G 
iu'’hcs by 3^, by J-iueh thick at the bottom 
of the vessel, aiiul 7-lGths thick at the top. 

•The mean distance of the ribs from centre to 
centre is 14 inehos; and all these ribs will 
be doubled: the distMice is then iiit^eased 
to 18 inches, and then gradually to 21 inches 
at the extremities. * 

"Tlie boiler pliitforiu is of plate iron, 
Bupported upon ten iron kelsons, of w liicli 
the centre ones are 3 fq^et 3 inelie» Ue(‘}>. 
These kelsons are formed, like the tloorings, 
of iron platc’S pliu;ed on edge. ^'I'lie bull is 
divided into five distinct uompartinenls by 
means of substantial water-tight iron bulk¬ 
heads. 

“ The decks which are of \v«)od, consi.st of 
the cargo dtwk, tw'o cabin decks, and the 
upper deck. 

“ It would be an endless task, and, with¬ 
out the aid of drawings, a fruitless one, to 
attempt a description in dehiil of the con¬ 
struction of this magnificent \ essel. 1 ciin, 
however, state that her lines are very beau¬ 
tiful, and adapted to attain the highest rate 


of speed, 'fhe general character cf the 
w'orkmanship is^cry good,'and does great 
credit to the builder, flcr exquisite propor¬ 
tions prevent that appearance of heaviness 
which is generally observable in large ships; 
and, although she is probably the strongest 
vessel ever built, she has a remarkable air of 
grace and lightness.” • 

How this prodigious floating mass is to 
bu propelled—that is, how* the power of 
file engines is to be made available to the 
propulsion of the vessel—is ifiit stated. 
Wc gather only from the brqpdth as¬ 
signed fur “the beam,’^and the absence 
of all mention of paddl^-boipif, that it is 
not to be by paddle-wheel#!* 

We take our leave of Mr. Grantham 
with our* hearty thinks for the .service 
which he hal rendered by his publication, 
not only to the whole ship-building 
craft, but to the nation at larg^^ He is 
the first who has set the subiect cif it 
fi^IIy and fairly before the public; and 
wc venture to prcifict will do more by his 
little work; to promote the univgcig) 
adoption of iron in the buiWing of ships, 
than will be ctfected even by the launch¬ 
ing of the 13ristol Leviathan. 


Jones’s water kiter for the prevention op shipwreck on a lee shore. 



[Description by the Inventor.] • 

The inventor begs respectfully to call ventor, who has made it hi^ particular 
the attention of all parties^connected with study for upwards of twenty years, to 
shipping, and^the world l^enerally, to the discover by sdme means or other a plan 
present iiiipurtant dUcovery. The in- to prevent ships being driven on a lee 
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shore, Teels pleasure^after a variety 

of trials and failures, in laving his plans 
before the public for their inspection; at 
the same time, the inventor begs to state, 
that he does not intend to secure to him¬ 
self the benefit of his discovery by patent 
right, but Js anxious to throw open his 
invention to all parties tvho may choose 
to adopt it, without any remuneration 
whatever. The prefixed sketches will at 
once give the public an opportunity of 
judging df the correctness of his plans. 
Those wl\p have taken notice of a fish in 
a strong current, luust have observed that 
a fish ched^^ts jpeed by the expansion 
of tto Jlnte a^inst the It is also 

well known by every person connected 
with shipping, that admail piece* of wood 
of an angular form isaused on board of a 
ship, for the purpose of giving the rate 
at which the ship is sailing, (sec fig. 4;) 
this il called the ship’s log. This angu¬ 
lar piece of wood, and line attached, js 
throwm into the sea; *ic bottom part of 
thMit’t>od being made much heavier than 
tlie top causeff the wood to sink perpen¬ 
dicularly in the water with a rope fastened 
at each corner, wliich causes the flat part 
of the log to face the ship; by this means 
the log, having a body of fluid against it, 
remains stationary when the ship is going 
at the rate of ten knots an hour. It is 
also well knBwn, ^hat unless the small 
wooden p(>g which is placed in the top 
corner of the log comes out by a sud^len 
jerk of the line, this small piece of w'ood 
will require tw'o or three men to pull it 
towards the ship. The figures I 2 are 
upon the same principle of the log, only 
upon an enlarged scale, or 1 might say 
upon the principle of a boy’s kite in 
the water reversed; instead of pulling 
against air, it is pulling against an im-' 
mense weight of Jluid; there is this dif¬ 
ference, the boy’s kite is made of paper, 
and the wat^r kite is made of slrong 
tunber, with strong ropes attached to the 
sides of the vessel. The* w'atcf kites 
^should be made heavy at the bottom and 
*light at the top, so as to keep perpen¬ 
dicular in the w'ater; fig. 2 supposed 
to^ be the tail of the kite, 10 feet long, 
with a buoy made of cork, so as to swim 
upon th* surface of the water, and to 
cause the water kites to rise and fall with 
the motions of the waves. A small rope 
(fig. 3) is employed to /^aul the water 
kites tuw’ards the ship horixontally: the 
ropes from the sides of the ship to the 


water kite should be from 100 to ISO 
yards long, so as to give as much play as 
possible; the sise and strength of the 
water kites, also the ropes, must be regu¬ 
lated according to the size of the vessel. 
The opinion of the inventor is, that the 
speed of a steam-ship of 400-horsc- 
power, with her engines at full work, 
would be immediatidy stopped upon the 
same principle; in fact it is impossible to 
calculate the immense weight of fluid the 
ship would* have to pull against. 

There is another important advantage 
to be derived from the use of these water 
kites when vessels arc oft' the land in 
fuggy or hazy weather; by using them 
the ship w’uald remain s^tionary, although 
in deep water, till the weather liecarne 
clear. A case in point: the Fo^arshire 
steam vessel, trading between Hull and 
Dundee, ran on the rocks off the Fern 
Islands, and became a complete wreck, 
during a very foggy night: this accident, 
and many others, might have been pre¬ 
vented, had the vessel been provided 
with the water kites, and use been made 
if them when the fog frst came ott. 
How much safer would it be for captains 
of ships, in foggy weather, when off the 
land, to lose a few hours rather than run 
the risk of so many lives, as well as pro¬ 
perty ! 

J. Jones. 

ShclHcld, May 20, IMt2. 


THK SMOKK *NOISANCK—ADORBSS AT THK 

MANCHESTKR VICTORIA GALLERY—BY 
^ • C. WILLIA.MS, EStt. 

(Cuntiiiued Trom vol. xxxvi, page 494.) 

Of the modeH of estimating the quantity 
of heat generated^ and which is among the 
most difficult objects in the course of prac¬ 
tical Apcriinents, 1 will explain some of 
those by which I have obtained *my results ; 
—These arc, Ist. 'flic use of copper bars, 
one end of which is inserted in the flues; the 
other projecting out#ide, on which a ther¬ 
mometer w fixed. The use of these is shown 
by an engravlhg In* the Mechanics' Maga^ 
sine. No. 9717 

These bars iicceHsarily give but relative 
temperatures; as the heat, influencing the 
thermoineters, has to be transmitted through 
the bars. At tiu* i*iot of the chimney it was 
foil ml that when tlie bar thermometer indi¬ 
cated SOJr, the heat within the flue was 
at least 750 "^ This fact wa.s ascertained by 
means of fusible metals plflccd within the 
flue. 2iid. The use of this series of fusible 
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this effect, hut the making of the boilers of 
such a sha))C, that the air which passes 
through the fire should be robbed of almost 
all its heal before it can escape.^* I ask, 
then, why not ascertain how niitch of the 
heat is thus taken up, and how much of it 
escapes? ^'>rthe question of economy hangs 
SIS much on the quantity that escapes, as on 
that which is employed, -influenced, first, 
by the limited absorbijig power of the j)oiIer- 
plate surface; second, by the greater quan¬ 
tify of escaping products from the increased 
draught; and, third, by the increased tem¬ 
perature. of siudi products. Thus, the quan¬ 
tity of fuel used will bear a relation to all 
these terms, and not to the* quantity of steam 
generated. Nature requires increased 
face or increased Two sii^erficial feet 

of absorbing surface, nesting for one hour, 
may be taken as etjUid to one foot of surface 
for two hours,—the temperature in the flues 
being the same. A more perfect combus¬ 
tion can only be jirofitably brought into 
action and rendered available by two means, 
namely, by extending such surfaces, or by 
increasing its heat-absorbing and transmit¬ 
ting quality, 

I would, then, caution experimentalists, 
that, in eulciilating the general economy of 
any system of combustion in the furimee by 
the weight of water evaporated, without tak¬ 
ing into acooKnt the quantity lost by the 
ehininey, and eoiisidering that quantity uh 
equivalent to an increased evaporative power, 
such a mode of calculation would be* decep¬ 
tive ill every sense. For, suppose 1,000 
imits of heat to be generated per second of 
time from one pound of coal, the weight of 
water evaporated will depend on the luiiiiber 
of those units absorbed by the water. If 
800 be absorbed, 200 will be lost; if 300 
only be absorbed, .^00 will be loSt; yet* 
1,000 units are generated in both eases. By 
which; then, shall we test the evaporative 
power of the boiler or of the fuel? It is 
clear that some other test must la* supplied 
than the quantity of water evaporated ; yet 
on this item*aIone do engineers «lwell. 

For my own part, and on that of the 
sounder portion of the inventors, 1 assert 
that, in undertaking toj effect a more perfect 
combustion of the gases in a fiirnaee, as we 
do in the Argand lamp, < tfci jhndcrtake that 
the result will be a great addition of heat; 
but 1 do not undertake that the boiler shall 
give a comniensnrute increase of steam. To 
cure the disease of the furnace, does not 
imply the curing the dift-ase of the boiler. 
If a physioiati be called in to cure one 
disease, his success is surely not to be esti¬ 
mated by the pnigress of a different one. It 
would be just as legitimate to dctcrniine the 
O^oaey of a boiler by the work done by the 


engine^ as to deeide on the Imerits of *a 
vnre by calculating the wrork ilone by the 
boiler. The furnace is connected with the 
boiler, ns tlie boiler is with the engine; but 
to determine the eflvacy of the one by the 
power exerc.ised by the other, would be con¬ 
trary to all sense and science. ]^ow, let us 
.see how many ctreumstances are likely to 
interfere with the efficient action of both 
furnace and boiler. 

• Causes Influenciug the Quantity of Heat 
Generated. —1. The state of the ^osphere, 
five to ten per cent; 2. The fire burning 
into lioles, or unequally,^and not attended 
to—five to ten per cent; 3- Irregular size 
of the coal lump, large aiu^i^all—two to 
five per cent; 4. fnattenti^ to removing 
the clinkers—five to ten per cent; 3. Varia¬ 
tions ill tTie draught and use of the damper; 
0. Quantity of air admitted, and mode of 
admission. 

Causes lufluejiciny the Quantity of Steam 
Generated .— 1 . State of the flues,—elwiff or 
covered with soot; 2. Shape and size of the 
flfies; 3. Extent o(®flue, or heat-absorbing 
surface; I. Quantity of escaping heat,— 
that is, the rate of current; TemperSHlfe 
of this escaping heated matter by chimney ; 
fi, Temperature in the flues. 

Again, what are the terms and clrciiin- 
stanecs whi(*h should enter into our calcula¬ 
tion in estimating the value or effect of any 
system, or any particular boiler ? They are— 

I. The weight of fuel employed; 2. The time 
taken for its combustion ; 3.'"The quantity 
of beat generated ; 4. 'I’bc quantity of such 
heat absorbed by the water ; 5. Tlie quan-* 
lity lost ami escajiiiig by the eliimiiey,—that 
is, the current; 6- The temperature of the 
escaping products; 7. The weight of water 
evaporated. 

Ill the ca^^c of the marine boiler experi¬ 
ments by Mr. Parkes, at times as much as 
40 feet of the flue were filled with flame; and 
12 feci of tlanic was the minimum. TIic 
flame from coke alone was never less than 
10 feet long, and it became 20 feet when the 
fire ^as urged, Mr. Williams next ex- 
{ilaiiied a table, exhibiting ttie resulti; of a 
series of minute and careful experiments, 
made hy Mr. Josiali Parkes, on ii inariiie 
boiler at laverpool, during the preceding 
week. ‘ 

fWe propose giving the Table last al- 
hided to hf Mr. Williams, together with 
31 r. Parkes’s report in our next.] 


THAMKS STKAMKIlS-rMK3SRS. SKAWARO 

AND go's. NKW ATMOSPHKIllC RXGINE. 

• 

Sir,—ffaviu^ read in your truly esteemed 
and useful work of the 25th instant, No< 
985, an account of the successfiil trial of a 



^1 H. M. FRIGATE 

new irdh fltcainc4 the machinery for which 
is made by Messrs. Seaward and Co., the 
highly respectable engineers at fjiniehouse, 
upon what may be termed the new-old plan, 
or, in othci* words, the atmosjdieric principle 
revived, I beg to observe, that, notwith¬ 
standing the admirable and satisfactory man¬ 
ner the enf^ntis arc therein stated to have 
performed, that there are some inaccuracies 
in the statement—first, as to the distance 
from Blackwall to Gravesend—secondly, in^ 
having madj^ that passage in less time than 
any other steamer. The distaiK*e from 
Blackwall to Gravesend instead of being 22 
miles, as set forth^by your correspondent, 
is, I believe^tenerglly known to he under 
20 miles, and tins inaccuracy would, if ad¬ 
mitted, give to the AimoMpherw"^ a fictiti¬ 
ous speed in her favon^ of two inifi^s in the 
hour, and really have i\ tendefley to make 
hi^r appear the fastest boat, and also to mis¬ 
lead the public mind. Of her having beaten 
the ligilway steamer, I cannot either admit 
or contradict; if, however, it bi* so (not- 
withstaniling the advanhiffe, she would havcf, 
being at present little more than a shell in 
welj^itt, without# cabin fittings, stores, ^tc., 
while the Railway^ in addition t(» the usual 
freight, was interrnpteil in her passage ]>y 
stoppages to take in, and put out passc^iigcTs 
on the way, which is not the ease with a 
Imat running an experimental trip) the At^ 
moispheric has done well. Still the suppo¬ 
sition that the Atmospheric^ in having iiuade 
the passage friwa (Gravesend to Blackwall in 
1 hour 72 minutes,the shortest time in 
which the passage has cv(*r becMi made is far 
wide of the fact, it being well known tfiat 
(>acb'of tlie Blackwall Railway Company’s 
l}uats, excepting the Bninsivick^ have several 
times performed tlie distance in one hour 
and from two to four minutes; and upon one 
occasion, it will be found u])on reference to 
your Magazine of July 10, 1811, No. 935, 
as stated by “ Justice” in answer to “ Nau¬ 
tilus,” on June 18, No. 933, that the Blacks 
wall made the passage on June 11, in 58.1 
iniiiutes, whicli, I believe, is the quickest 
passage^ on rocofd. Shoiihl the A hnos27%eriC 
take a station on the Thames, fully equippc<l 
for service, and perform the pAssage dn less 
time than the one by the Blackwall on the 
^Itli of .lime, 1841, she will he justly en¬ 
titled to be placed A 1 ; anil yi*t it is liardly 
a question whether the iiovelly of the adop¬ 
tion of atmospheric agency will answer any 
very great end, or warrant Tiy the bold at¬ 
tempt the Iflizard of publit: approval; perilled 
by the cinployinent i^' a principle deemed 
by the great* master mind incomplete, and 
for the remedy immortalized the name of 
Watt. 

* Called sa for distinction, nut liaving, at yet, 
any name. 


* PKNELOPK.” \ ' 15 

By giving this a place in your highly 
valued journal, you will greatly oblige a 
constant subscriber, and a lover of fair play, 
anxious that every one should liave the just 
praise due to his merit. 1 am, Sir, 

Your obliged and obedieiit servant, 

ViSHITAS. 

f We are obliged to our rurretpondent for setting 
us right as to the passsige uf tlie Ahnonpherie from 
Gravesend to Klaekwnll being the swiftest uii re¬ 
cord. Wliat the distance areally is—whether 20 or 
'matters noDiiiig, mi far as the comparison with 
other steamers goes. In the trial with the Hail* 
tvay^ care was taken that the if/laojii/iAerie should 
stop every time the Ra Iway stopped, and not re¬ 
sume her \\a) till after her competitor had resumed 
licrs. No doubt the fiict of the Ahuospheric being 
so lightly loaded was ip her favour i but soiiu: al¬ 
lowance must also tK! made, on the other hand, for 
the newness of her engines, and (we may here add) 
for their not l^iiig well^ecnred to their liear- 
iiigs —a circniiistanre which caused palpably a great 
increase in the resistance which the steaiii had fo 
nvcrconic. As to the authority of Watt being un- 
ravoiirahlc to this application of the atmospheric 
piinciplc, we should tliink it of great weight if we 
did not roniemher, also, that he thought, for a long 
time, the navigation of the seas, by steam power ill 
any shape, to tie impossible. 

In the de.'icriptioii which we gave of the piKtons, 
and the iiiipoitaiice wo aserihed to their peculiar 
loiiii of constiiielion, we took the enrolled specUi- 
c.ition of the invention, whicli was patented about 
tw'o years ago, for onr guide; hut another corre¬ 
spondent (II. (>.} informs uh that tho middle groove 
is nfil filled with steam, hut with melted tallow ; 
and this we find on inc|iiiry to be the case. The 
same writer points out an obvious typographical 
error in the ditiietisioiia assignee^ to the floats, 
which are of course of the same area on both sides, 
n.niiely, Ul>. riin. X 1 tin.—Kn. M. M.J 


fl.M. FRIGATK “ PKNKLOPK.'’ 

The operation of cutting this frigate in 
two, in order to her enlargement, and con¬ 
version into a sLesun-vessel of higher power 
than any yet afloat, (the intention to do 
which we were the first to announce two or 
three nffbnths ago—see JIfee/i. May. for 
April 9,) was performed at Chatliani Dock¬ 
yard on the ISth ultimo. The following 
particnilars of what took place on the oc- 
tN'ision, we extract from tlie Hampshire 
Teleyrajih. 

‘*T\vci 1-irge booths were erected oif each side of 
the and were filled hy naval and military 

oilicets and the giMiiry iif the neighbourhood. The 
sighliw.'is iifivelaiid astonishing. Three ropes were 
ffi-stened to the guiiwhalF of the ship from three 
•capstans, wli^h were fixed in the ground facing the 
dock, and wliich «rcre forked up by windlasses by 
nearly 200 con\ Ictft. On the arrival of the Ht. Hon. 
T. Coiy, one of the Lords of the Admiralty, together 
with Sir W. Synionds, the surveyor, and Captain R. 
lirnndreth, arr'hitcct of the navy. Captain Superin- 
tcnd.iiit Sliiiiiff, and other oflicei's, the master build¬ 
er, Mr. Finchani. gave directions for all hands to 
w rirk. As soon as the pa As were ohser\ cd to separate, 
the bandot tl.e tlock-vaid stiiick up, * Ob dear, what 
can the matter be /’ aniiiisl the checrH of theassem- 
bli'd nuiltitiidc. The lore iiart of the vessel was ob- 
scr\ed ca*‘ily to glid^ up the dock. The forepart of 
the 'ohip hii\ing been bro ugh tup to t#ie mark allotted, 
left a spacebet w een the two parts of the ship, exactly 
62 feet, which wrillleiigthen her to about 190 feat/’ 


* “io .1 0. 
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LIST OF SCOTCH AND IRISH PATENTS 


THE SOLAR ECLIPSE OP JULY 8. 

Professor SOliman’s Journal of Science 
and Art$^ for January, 1842, contains an 
article‘‘on the Solar Ecli{3seof July, 1842,’* 
in which it is observed—“ As the approach¬ 
ing eclipse will excite great interest through¬ 
out Eurvppe, and especially in those places 
where it will be total, it is earnestly hoped 
that particular attention will be paid by 
those favourably situated and in the yosses- 
sion of suitable instruments, to the determi¬ 
nation of the correctness of a recent sug¬ 
gestion—that the irregularities so frequently 
noticed at the second and third contacts of 
nearly central eclipses, and at all the con- 
tacts of the transits of Venus, may be seen 
or not at the pleasure of the observer, ac¬ 
cording as the colq^ir of the dark glass he 
applies to his telescope is red or green.” 
^le committee of the Philosophical Society 
of Philadcdphia, in their report on this eclipse, 
remark, in reference to this suggestion of 
Professor Sillimon, “ The suggestion is one of 
the greatest importance, ns it seems to fur¬ 
nish evidence of the existence of a lunar 
atmosphere, through which, as through our 
own, the red rays have the greatest penetra¬ 
tive power. It also leads to new views con¬ 
cerning the cause of the remarkable appear¬ 
ances of the beads of light and the dark lines 
frequently noticed, since it shows that their 
appearance mag be completely modified by a 
change in the colour, and consequently in 
the absorbing power of the screen glass 
through which they are observed.” 

“ It is believed,” Professor Silliman further 
remarks, “ that on another account will this 
suggestion, if well founded, be of great im¬ 
portance, viz., ill its obvious tendency to 
diminish, if not wholly remove, the discord, 
ances not unfrequently found in thg best 
observations on solar eclipses, and transits • 
of Venus, and which, with regard to the 
latter In 1761 and 1769, were so great as 
materially to diminish Ihe value of this me¬ 
thod of determining the distance between the 
earth and the sun.” • 

American Horse-rake,—In some parts of the 
country, where labour is very dear, they use a ma¬ 
chine for raking the ha]a called ** the Flexible 
Horse rake.*' It is distinguished from all others • 
by a Joint in the centre of Uiq hegd, by which the 
rake contracts to any uneven ground, and takes the 
hay clean. Also, by the form of the teeth, which 
glide over hillocks or stones, like the runner of a 
sled. This rake has also a smooth back-board, on 
a level with the teeth which support it; and it is 
not liable to become entangled with the hay, when 
canted over to be emptied.^ Twenty-four acres a 
day are raked perfectly clean with this instrument- 
one man holding It, a small boy riding the horse, 
The labour of managing it is less than that of hold¬ 
ing a small plough.—Le Cras. 


LIST OP PATENTS ORANTEi FOR SCOTLAND 
FROM 25 th of may TO THE 23rD OF 
JUNE, 1842. 

Joseph Clisild Daniel, of Tiverton Mills, near 
Bath, for improvements in making aqd preparing 
food for cattle. May 2R 

lloliert liOgan, of Blackheath, Kent, Esq., for 
Improvements in obtaining and preparing the fibres 
and other products of the cocoa nut and its husk. 
May 28. * 

Thomas Henry Russell, of Wednesbury, Staf¬ 
ford, iron-tube mariulkcturer, and Cornelius White- 
house, of the same place, for improvements in the 
manufacture of welded iron tubing. May 28. 

Thomas Middleton, of Loman-s^eet, in the 
borougli of Southwark, Surrey, engineer, for an im¬ 
proved method of preparing vegetable gelatine, or 
size for paper, and also an igiproved mode of ap¬ 
plying the same in the manufacture of paper. 
(Being a communication frotg abr^lp) June G. 

John llailton, of Blackburn, LgKaster, machine- 
maker, for certain Improvements in machinery, or 
apparatus for weaving. June G. 

Thciinas^Hcdley, of tlie town and borough of 
Newcastlc-upoa-Tyne, gentleman, and Cuthbert 
Rodham, of Gateshead; Durham, millwright, for 
an improved apparatus for purifying the sin like 
gases and other noxious vapours arising from cer¬ 
tain fixes, stoves, and Birnaces. June 7, m 
John Burnell, the younger, of IIigh-street,White¬ 
chapel, Middlesex, manufacturer,for improvements 
iiF the manuf.ictlire Ml leaves or sheets of horn, 
commonly called lantern leaves, and in the con¬ 
struction of horn lanterns. June 8. 

Otto llotton, of Gracechiird^strcct, London, 
doctor of medicine, for certain unprovements in 
machinery, or apparatus for spinning cotton, wool, 
and other fibrous substances. (Being a communi¬ 
cation from abroad.) June 14. 

John Boiild, of Ovciiden, Halifax, York, cotton- 
spinner, for an improvement or improvements in 
condensing steam-engines. June 23. 

John Cox, of Gorgie Mills, F.dinburgh, tanner 
and glue manufacturer, fur certain improved pro¬ 
cess of tanning. June 23. ^ 



LIST OF PATENTS GRANTED FOR IRELAND 
IN MAY, 1842. 

James Hunt, for Improvements in the manufac¬ 
ture of bricks. 

William Newton, for an Improved machine, or 
apparatus for weighing various kinds of articles or 
goods. 

Edmund Morewood, for an improved mode of 
preserving iron and other metals from oxydation or 
rust. 

Peter Kagcnbusch, for an improvement in the 
dyeing of wool, woollen cloths, cotton, silks, and 
other fabrics and materials. 

HeiRy Bewlcy, for an improvedashalybeate water. 

Sir James Murray, for an improved mdlhod of 
combining various materials in a manner not hi¬ 
therto iT use for the puryioBes of manure. 

Edward Welch, for certain iinprovemeuts in the 
construction of bricks. 


Intending Patentees may be supplied 
gratis with Instr^ptions^ by application (post^- 
paid) to Messrs. J. C. Booertson^ and Co., 
166, FleeUstreet^ by whom is kept the oKly 
Complete Registry t>F Pateiits Extant 
(from 1617 to the present timej. 
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MCKRYWliATHER's RAILWAY FIRE-ENQINR. 


Sir,—The accutnpanyiiijv drawing rc- 
prfsnils a i *\vcrfui fire-engine recently 
built for the fjondun and liiriningbaiii 
Kiiilway Company, by Mr. Merry weather, 
of liOiig Acre, Lontlgii. • 

This engine is the largest ever con¬ 
structed for land service in this or any 
other country, the celebrated steam fire- 
engine nut excepted. 

The pumps are two guii-inetul cylin¬ 
ders, 0 inches in diameter, with a Id inch 
stroke, ai.d work iytu a spheritial copper 
air-vessel, the capacity of which is nearly 
twenty gallons. The cistern, which is 
Id feet long, hohls, when full, four hun¬ 
dred and fifty gallons of waiter. 'I'he 
istons and valves are of metal, the latter 
eing ])luced in separaite and easily acces¬ 
sible valve chambers; these excellent 
valves wen* fully described at page dJj 
of your xxviith volume. The water 
passages are d inches and a quarter in 
diameter. The handles when opened out 
are ’J;} feet long, but they fold up fore 
and aft, so us, nut to project beyond the 
length of the cistern; when extended 
they are kept straight by a sliding bolt 
of a simple and ingeniouh description. 

i'iach end of the engine is fitted with 
spring butlers, attached to a butler bar or 
frame, which is kept up by a pin-bolt, 
and hinged lulovv so as to fall down out of 
the way of the handles .md levers when 
the engine is set to work. * 

In the fore p.irt of the engine is filacod 
a hosecreel* capable of carrying upwards 
of ten lengths (i. e. 4l)l) feel) of riveted 
leather hose, all joined up, the whole, or 
any portion of wliich can be run ovt and 
attached tu<the engine in a few seconds. 
In the pockets on either side arc stowed 
away two lengths of suction-pipes, one 
long and one short kwanch-pipe, of Aie 
construction described at page ^^7 of vol. 
XXV. ; with a complete of nose-pipes, 
from an inch and a quarter (town to three 
quarters of an ineli in diameter. A leather 
po! table dam, of suitable ditiienaions, 
with a proper eomplement of axes, crow¬ 
bars, wrenches, &c., coftipiete the cc^uip- 
nicnt of this stupendous engine. 


A trial of this engine took place re¬ 
cently at the Kuston-square Station be¬ 
fore a number of railway dire<!tors, go¬ 
vernment oflieers and .scientific gentle¬ 
men ; the handles were manned by 4:2 
of the railway servants, when a single jet, 
an inch and a <|uurter in diaii||L‘ter, was 
thrown in a compact form upwards of 
one hundred f<‘et higli^ an inch and 
eighth jet was throw n cunsider^ly higher, 
and afterwards two jets Of (fuarters 

of an inch in diameter were delivered at 
similar elevations. 

'riie trial <ook plsfce under consider¬ 
able disadvantage, from the deficiency of 
the pres(-nt water supply, the small main 
from the Catnden-town reservoirs h^-ifig 
wholly inadequate to afford water witli 
suflicieut rapidity tf'ineet the demands of 
an engine of this calibre. 

'riu* name of “ >iiagJT^” has hCPii 
given to several tolerably powerful en¬ 
gines, but if ever it was appropriately 
bestowed, it would be on the Kaiiway 
I'ire-engine. 

Thu London and Birmingham Kailway 
Company have l)(*en tolerably exempt 
from accidental fires, and^when they 
h:i\o occurred, from th« judicious precau¬ 
tions taken, ha\e been promptly ex- ^ 
tiiigtiished. The capahilitits of the pre¬ 
sent engine, as regards working mid 
travelling, are such, as to afford most suf¬ 
ficient protection to the extensive esta¬ 
blishments of the (Jompuny at Camdeti- 
town, Wolverlon, and other stations, as 
well as to all property adjacent to the 
line of railway. The performances of 
the engine, as well as the excellence of 
the workmanship, and the skill displayed 
in udiiptiiig it to the peeulwr service for 
which it is intended, gave great anU ge¬ 
neral sfUisfacKioii to all who saw it, and 
•fully sustain the deserved reputation of 
Mr. Merry weather in this branch of nia- • 
nufucturc. 

1 am, Sir, 

YouVs respectfully, ^ 

Wm. B-VDDKLKy. 

AVlfrc(>:>lrect, Islington, Jiiriv *21* 1812. 


Described in voL xxvii. page 31. 
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MR C. W. williams S FORNACR AS APPLIED TO MARIT^R BOILERS. 


Sir,— III suiiilin;^ you the followin{? 
Report of experinie^ls made by Mr. 
Parkes on a inarino boiler, showing the 
difference between the old and new mode 
of ettectiii!' combustion in furnaces by 
the admission of air behind the bridf'e, 1 
accompany the tabular view of Mr. 
Parkes’s results by those of two other ex-* 
perimeiits^'ith the same boiler and fur¬ 
nace—the one testing the new mode, 
under the circumstances of a slower rate 
of couihust|^n, by heavy char^jes, ami the 
other, with fevecfuced area of furnace. 
These results are hif^hly instruelive, ami 
sulRciently prove the necessity tif goinjf 
further into the emjuiry. lA my next I 
hope to he able to give you some addi¬ 
tional tables of the same character on 
thi#interesting subject, as laid before the 
ilriti^ Association in Manchester. 

• • 
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No. I and 2. Experiments by Mr. 
Parkes—the former, on the old system of 
excluding air from the gases behind the 
bridge- the latter, on Mr. Williams’s 
plan of adniitung the air. • 

No.*.‘J. Experiment by a slower rate of 
combustion, with heavy firhig—air ad¬ 
mitted on Mr. Williams's plan. 

• No. 4. Air admitted and active com¬ 
bustion, the area of the fire-grate having 
been reduced. * 

These experiments shoy the difference 
between tj^e old and new systems. They 
also show how little dependence can be 
placed on apy test, drawn from the mere 
weight of water evaporated by each pound 
of coal. In the above, we sec that the 
experiment which gave what would be 
considered the most economical results 


as reganls the fuel, (namely O'tJOlbs of 
water eva{K)ratod by each pound of coal,) 
was, in truth, the least ecoiiuiiiical, when 
time was taken into account. In this 
case, but I0.‘10 Ihs. of water were evapo¬ 
rated per hour, whereas, when the eco¬ 
nomy sof fuel gave but 7*8 lbs. of water 
per lb. of fuel, there were no less than 
17Iolhs. of w'ater evaporated within the 
hour. 

Thus we sec tliat what would here 
have been called jevoHomy, might be the 
ruin of the manufacturer; for although 
each poumiof coal would, perscj appear 
to do the largest work of evaporation, 
still, as less was dune within the hour, 
it is manifest that, on the whole, less 
work would be done by the engine; and, 
as the weight of w'ater evaporated within 
any given time may be taken as the re¬ 
presentative of a given (quantity of work 
done by the engine and the machinery 
it put in action, so the true measure of 
economy will depend, not on the quantify 
of water evaporated by each pound of 
coal, but on the time rci^uircd fur such 
evaporation. • 

Ttic column showing the temperature 
of the escaping products (which are licre 
for the first time, that I am aware of, 
brouglit into the account) is of the high¬ 
est importance, since we find that, exactly 
in proportion as the quantity of water 
evaporated per hour was increased, so 
was the temperature of the proilucts es- 
capin;? by the chimney. This, although 
it is reJily so much extra w'ork done by 
tin: fuel, has hitherto been overluqked; 
yet here lies, perhaps, the greatest source 
of practical available economy yet within 
our roach. Until we learn, therefore, 
how to turn this extra labouraif the fuel 
to the work of evaporation, we are not 
in a position to determine, either the value 
of ^he fuel, or the iV'scription of furnace 
* in which it may be best consumed. 

In my neift I* I*ope to be able to lay 
before your readers the practical results 
of a mode of estimating the temperature 
of the flues of boilers, as laid before the 
Association by Henry Houldsworth, Esq., 
of Manchester. Uy this ingenious but 
simple plan, Mr. Houldsworth has effect¬ 
ed what has so long been a desideratum, 
namely, the means of asoA'rtaining not 
only the relative heating powers of differ¬ 
ent kinds of coal, but of the, different 
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plans of furnaces in which they arc con¬ 
sumed.''' 

I am, kc. &c. 

C. W. Williams. 

Liverpool ^uly- 1 , 1812 . 


KMPOIIT OX MU. C. W, WILMAMS’s PATKXT 

KIMINACF, AS A1M'LIi:n TO MAUlNIv IlOIL- 

KllS. ItY JOSIAII PAIIKKS, USU., C. fi. 

Tn the Dirvclurs of (hr Va(\j of DuldUi 
tSicaoi Coo/patij/. 

Oentleinon,—Having brcMi calUal upon by 
you, profrssioiKiIly, (oc*x: niiiirtlic roii.striu;- 
tioii, iiiana^rinriif, and cilri-t cd' Mr. Wil¬ 
liams’s Patriil Furn;itv, as si])])rh'.l tn iiuiriuc 
sti'am-boiliTs, and to iTi)ort iluTron, I havr 
to statu thu following results. 

Tlie cxpiTinicnts wun* uoiidurtud, diirinp^ 
several ilays, on a boiler 15 feel in length, 
having: a grate of 2 ioet broad by 3 teet 9 
inches long, the length of flue traverseil by 
the heat, being -10 feet from the grate to the 
foot of the fuiiiiel, and presenting a lu*ated 
surfaeo of about 300 sijiiare feet. This Hue 
was surrounded on all sides by a water spac^c 
in tlic usual way of marine boilers, and the 
boiler truly represented a si^elion of those 
which eoiiiiuoiily ftiiati the generating ajipa- 
ratus of a larg ' steaiiiiM*. 

Ill order to obtain the value of Mr. Wil¬ 
liams’s method of iiillamiiig the gases pass¬ 
ing over from the fire, I first aseertainetl the 
weight of water wliieli this boiler was capa¬ 
ble of generating into steam under the or¬ 
dinary working eireumslanees; that is, when 
no air i\as admitted except through the grate 
from the ashpit. The fire w.is earefully 
managed, and as iiiueh eoal burnt ff the 
grate during tlie day as the full <lr:nighl of 
the funnel was eapable of effecting. A cou- 
tiiuiods steam of smoke issued from the fun¬ 
nel, whieli varied only in its depth of blaek 
colour aceordiiig to tlie quantity of gas and 
soot passing otf uneonsumed. 

On the foilow'iiig day the boiler was xvork- 
ed on Mr. \\ illiams’s prineiple, uo other 
change having been made than the o{)ciiiiig 
of the air passages wb-'jh communicate xvith 
tlie gaseous matter beyond the bridge. The 
results, from the eomiiumeenilmt to the ter¬ 
mination of this second experiment, were of 
a highly interesting and satisfactory nature. 
Scarcely a trace of smoke was visilile at the 
summit of the funnel, except at the instant 
of firing or poking the fro. On inspecting 
the flues through the various sight-holes 
pierced for that purpose, and by which I was 


^ Some notice of tlic Association transactions 
rcTerrecl to by Mr. Williams will be found in a sub- 
sequent part of cur present Number. Edit. 


enabled to see every part of the interior, the 
ga^es were found to he converted into per¬ 
fectly bright llaine, and there was no depo-^it of 
earbonaccous matter^ The cvapora4^i\e power 
of tlic boiler w’as consideraldy increased, 
ari.^iiig in part from the incri'ased draught 
produced by the ignition of the gases, and in 
part from the heal occasioned by their more 
jierfect comhustioii. A dillereiice of *17 per 
{lent, resulted in the weight of water vapo¬ 
rized, per ])ound of eoal, in favour of ]Mr. 
Williams’s process. * 

This large increa.'^c in evaporative economy 
and power, obtained front the mere ignition 
of the ga.ses, might sur|p*ise nyrsons unac¬ 
quainted with the structure m marine boil¬ 
ers ; but it is readily accounted for. 'fhe 
flues of hfleli boilers arc altogether iiiuiicixid 
in water, anfl, if combustion be not com¬ 
plete, liccomc rapidly coated over with soot 
and tar, (wliich w'as the case in the first day’s 
experiment,) and thcsc substances iimunle, 
to a great extent, the Iransmission or heat 
tfcnmgh the metal. # Al no one period, dur¬ 
ing the w'orkiiig of the boiler on the com- 
inon plan, was 1 able to disei^'n, thruuglte4he 
sight-holes, a ray of light \fL the flues; a 
densely black euiTeiit of gas ami smoke oc¬ 
cupied (hem. Oil the second day, (he flues 
were constantly filled and traversed by liril- 
liant flame, or clear transparent heated 
gaseous products of combustion, ami the. 
thermometer, at the foot of Ihc funnel, in¬ 
dicated a temperature in these '*.scapiiig pro¬ 
ducts more than doiibh>tliat marked on the 
first day. This is, iiecessarilVf so much^ 
was\c heat; bill, unfortunately, the space 
a':-nigned to boilers in sleniii-lniats will mot 
frequently permit so extended :i suiiacc to 
be exposed to imbibe the heat and tran.'^mit 
it to the water as is requisite to obtain the 
greatest economy in the. use of fuel. 

During the above-named anil other expo- 
riiiients, I made iiuiiierous essays of the ef¬ 
fect produced by shutliiig off the admission 
of air to the gases behind the bridge, after 
the vhihle inflammable gases, such as car- 
burefted hydrogen, had ceased to come over, 
and when ihc fuel on the grate w as clear and 
ineandrsceiit/ In such ca.scs, I always found 
the entire stoppage of air to be followed by 
diminished heat in the flues ami by diniinishcd 
e\ aporatioii; for, at these times, earbunic 
oxide coiitiiiiied to lie evolved—a gas which, 
though colourless, was coiivertihle, by a due 
mixture of the atmospheric air, into flame, 
po^^sessing evidently a high iiitensicy of heat 
and producing inucli useful ettect. The ca¬ 
lorific value of this gas is lost when the air is 
excluded, although its iiuii-comhustion is 
not attended with the production of visible 
smoke. 

The consequences of regulating and vary- 
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iiiR llfb quantitf of aiv ndniittetl, so as to 
suit tin* varvin. 1 ? state of the fiiriiarr as ro- 
j^anlx Mic qiiaiility of e^as ^i\eii off, al>o oc- 
nqiied iny close attention, and are ini|iort.iiit 
for you to* know. It » (juito certain, that, 
in order to ellei-t the perfi'cl eonihuslioii of 
all the comhu^tihle ga^es produced in a 
fiiniaee, a lari^c demand for air (distinct 
from the air (Miteriiiir the "rate) always exists; 
also, that, hy entirely cxeliidin," air from 
heliiiid tin* hridije, smoke is ])roduced ia 
certain stag's, and the heat is diminished in 
all states of the fire. Thus, with correctly 
assigned proportiojis once ascertained, no at¬ 
tention is required, on the j>aii of tlie tire- 
man, in rc"itVtin"^lic admission of air; for, 
tlioiu^h it is certain that hy a iiiee adjust¬ 
ment of air to the various ^;ases ^lie effect 
would be inereased, siv;h attention is incon- 
vcnieiil and practically unnecessary, since, 
in all states of the fire, under the circiim- 
stanees of rapid eomhiislion lUMctisetl in 
boilers, air is eoii'*t:mtly required for 
tlio-'Jc ^asc'^. The experiments were cjuite 
Scilisf.ietory on this Icm#, tliat, to a eertafli 
and not im^on^iderahle extent, the quantity 
of air entcriiiij^^tlit; dilfiision hrifl"C‘ adjusts 
itself to the demainls of tin? u;as eomiii" over; 
and this it is which renders the, rei^nlation 
of the air liytlie fireman iiiiiiecessary, just as 
the (jnantity of air reejuisite for perfect com- 
hu.^tion in the Arfii;and Lain]) atljusts itself, 
within all praetieal limits, to the quantity of 
j^as at any time in action, acvordiii" to the de¬ 
sired length oftlamc.^On lookiti" through the 
si"hUholes, it was niaiiifest that, as a stream 
'-^if either c-irhnretted liydroijen or carbonic 
oxide iijas was at all limes ^cuieratecl and 
pas^iii" over, so tlnaa? was necessarily and 
at all times a eorresj)ondin" dcnnind for air, 
and. when supplied, a eontiimoiis stream of 
visible flame, the minimum haij^tli of which 
was from 10 to 12 feet heyoml the bridge. 

There yet remains one other point of some 
moment to advert to. An inspection of the 
whole jiroccss of comhubtion, and of the 
absorption of heal, so completely aflbrded 
hythe. sight-holes, offers convinchi" evidence 
that tlw teni])eratiiie, or intensity of the lieat 
developed in different portions the first or 
fire flue, is very uniform. The inflainfnation 
of a current of gas is a continuous, not a 
^uomentary, process; nor is it confined to 
any one spot. It would be difficult to as¬ 
sign the plsice of maximum fcm])eraturc5 
when large quantities of gas^re coming over, 
as it nt?cessarily varies with the nature and 
bulk of the gases evolved, as does also the 
length of flame, prodaced ; which, in these 
experiments,* sometimes extended through 10 
feet and entered the funnel; whilst, at other 
times, the flame did not e.vcecd 12 feet in 
length. So far as brilliancy of light can be 


3 AND OTIIRR FANCY WOODS. 

considered as an imlex of intensify of heat, 
every observer of Iho process will he satisfied 
that th(* most himinous iisjiect of the flame 
exists at the di^t:uuv of many feet from fhc 
place wliere the air is admitted, and not un¬ 
til after a perfect incorporation of the air 
and gases has been effevted. These remarks 
^nay, possildy, serve to dissipate nil idea 
wliii'Ii has long been nourished and » even 
.still )iro))agated hy inexperienced ]u*rsons, 
viz., that the iiifl.ammatioii of gas under a 
boiler q/7cr it quits tlie lirc-plaee {nut before) 
is iujurioiis to the met:il, or, as they suppose, 
tends to burn the boiler. How siieh an ef¬ 
fect can be produced, while the vessel eou- 
laiiis water and is ifi clean condition, has not 
yet been attcnqited, rationally, to be ex- 
])laiiied. if is well kno^ii iliat, an approx¬ 
imate equilibrium of temperature obtains 
with wonderful rapidity amongst all aeriform 
fluids where motion or eoininunieatiou is 
unimpeded; and, in the case of the flues of 
steam boiler.^, the motion of the* particles of 
lieat ed nmtter, as well as the ah.sorptiem of 
heat, is far too rapid for the determinal ion, 
to any jiartirndiir s])ot, of an intensity of heat 
likely to he prejndieial when the vessel is 
clean .ind a pro])er circulation of the water is 
pro\ide(l for. An ocular ins])eetion of the 
combust ion of coals in boiler furnaces can¬ 
not fail to satisfy the most sce|)tic.al person 
that a far more uniform tem]|tcrature exists 
ill the fireplace and fines, when using ]\1r. 
Williairis*s, than in the common process. 

I have alluded to the, great waste of heat 
escaping through the funnels of marine boil¬ 
ers, when pressed, as they frequently arc, 
fn)in contrac'ted dimensions, to afford thn 
greatest possible quantity of steam in a given 
time. A great corrective of this w astc seems 
likely result from the introduction into 
the flue? of Mr. Williams's conducting pins, 
f rials of which, to some extent, have [yoveil 
satisfactory. As this, however, is a subject 
distinct from romhustion, and as Mr. Wil¬ 
liams arranging the means of submitting 
the invention to exact investigation in marine 
boilers, 1 propose to make it the subject of 
another report. 

enclose the details of the present expe- 
^ riments, and remain, • 

Gentleirffeii, ^oiir obedient servant, 

* JosiAii Paiikbs. 

Westminster, 7, Cheat (*ii1lege-8treut, 

May ao, IS12. 

METHOD OP IMV'ATING MAPLE AND 
OTIIKR rwrv WOODS. 

Sir,—I beg to send you a description 
of a method invented by me of improving 
the appearance of most common woods, 
as plane, birch, and the like, so that they 
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may be employed in veneering and beau¬ 
tifying the iiuist eostly cabinet work, &c. 

The wood is first sawn into sheets or 
slips of about one-eigbtli of an inch in 
thickness; this done, they must be preasetl 
between two warm metal plates, having 
corresp -nding grooves cast on the sur¬ 
face, resembling waves (anti fitting accu¬ 
rately when placed together) ; the sheets 
of woo<l must be kept l)ctween them until 
they have properly set and become firm, 
when they may be taken out, and, after 
the inequalities have been planed off and 
made smooth, the texture and appearance 
will be precisely that* observed in the 
finest aixl most beautifully figured maple; 
the richness of the latter arising entirely 
from the form and disposition of thefibrt's. 

If a strong pressure be at cornman<l, 
the sheets of ]>lane-tree may be matle 
very considerably thicker previous to 
undergoing the process just describe<l, 
so that they may be afterwards sawn into 
two or three separate veneers, instead of 
one only being produced, 

Your obeilient servant, 

T. AV. Navlor 

NewciisIlc-iipon-Tyae. 


eHArTICAI. OLKVNIN'GS FROM THK Til\NS- 
ACT10N8 OF TIIK MANCIIKSTEIl MKKTING 
or TIIK milTISlI ASSOCIATION. JUNK, 
1812. 

[The folloAAin^ iioticr-s arc rhii*lly tleriAccl from 
Repf>rts of llu* rotin;; \\ Inch 1i:i\e appeared in the 
and whicli, fortheir preat ex¬ 
tent and peticrnl nccnracy, do much honour in the 
provincial press. When taken from utlier sources, 
tlicscboiirrcs will hcfuiind also diil> aekiii»ih'dpc*l.J 

MAGXKTIC ANII MKTEOKOLOUiCAL 
^ OUSICliVATIONS. 

Sir Jo/tn Herschcll made ii report on llic 
great system of magnetic, and meteorological 
co-operation, whicli, tliree or four years ngo, 
was commenced liy the hritisli government, 
at the instance of the Hritish Association, 
and which is hy far the greatest combined 
scientific operation the world has ever yet 
witnessed. After nolieing the vast increase 
and extension of the surveys rfnd obstTva- 
tions, the report referred to the Antarctic 
expedition, taking it up where the report of 
last year left it, at Hobart Town, in 1S-10. 
Captain Ross observed the No\eiiibiT term 
[for observations] in 18IR; at tlie Aiiekland 
Islands. Though (according to obser\alions 
which had lately reached England) ('aptnin 
Rosa was still to the east of the greatest in¬ 
tensity, the Jnt^nsitios obserxed hy him in 
those regions exceeded hy 2i the iiiinimnm 
O/i the observations made by him near St. 
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Hidena, on his outward paaiage. The Ad¬ 
miralty (who h.id rendered every service to 
thev iiujiiiries) had pl.iced under the care of 
Col. Sabine the oh'servalions made on hoard 
each ship by Mr. instrumcAt, the re¬ 

sults of which were most satisfactory, ns 
regardeil the observations at sea ; for out of 
617 observations of this kind made between 
London and the (^ape, on board the Ervhfts 
and Terrm\ one only had been dechircil 
doiihtful ; while, the observations taken by 
both ships exhibited a steady jju*eordanee, 
tint could not be accidental, and niiglit well 
be called heantifiil. It would appivir, that 
the line of least intensity in siieeessive meri¬ 
dians is travelling rapidW luvthward. The 
terms of November, 1810, liad been kf*pt 
(by Captain Ross) at the Auckland Islands; 
those of Alav nrul Jiyie, 18tl, at Van IJie- 
men’s Jjand ; those of Julvi at Sydney; 
lat(‘r terms had been kept in New Zealand ; 
and the November terms in the Hay of 
Islands; and, from a letter from (>i|ftaiii 
Ross, dalecl 2‘2iid November, 1811, it ap- 
peared that the ex^iedition was to sail the 
day follciwing, to resume the iuxTstigation ; 
and it was his intention to traverse Ihe’iso- 
dyiiamieal oval, xvhi<*h was suppohcd to ho 
in latitude 60' south, eommeneiiig in longi¬ 
tude and latitude o2^ 511' south; and it 
was his intention to pursue the frozen bar¬ 
rier wherever it was accessible ; the working 
out of wliicli intention might of course in¬ 
volve another winter, spent within the. An¬ 
tarctic zone. Should it be*^(>therwi.se, ue 
might expect ere long’to Iu*ar of his ;irrival 
at the Falkland Islands; hut, in the othe- 
alternative, another year would elapse with¬ 
out any further tidings of the expedition. 
As to lirifish and forvign nbsprratorion^ this 
British and Indian stations, e.vcept that at 
Allen, had long been in full activity. The 
Russian government had been pre-eminent 
in the iiiil given, supported by Mr. ('ankrleii, 
minister of finance, as well as aided hy the 
fiiiuls placed at the disposal of the parties 
eoTidiictiiig these observations by J’riiice 
IMenzikivti*. Amongst other things notiiu^d 
were the re-ereetion of an observ.'tory at 
Tiflis ; the erection of a new one at Moscow, 
under the care of Count Strogoiioft", curator 
of the university of that city. These opera¬ 
tions, conducted by every European power, 
had occupied much time; the original term 
granted by our own government and the 
East India ('ompany expired in the current 
year, just when the arrangements were eom- 
ideted over a great portion of the. w’orld, and 
the fruits were begiftning to he gathered in. 
Aceordingly, application was made to go- 
vernineiit by tlie president and couTU*il of 
the Royal Society, for their continuation for 
another period of three years, to terminate 
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in 15.35; and m the snmo tinn it was offi- declination, inclination, and survey. These 


t'ially statcil, on tin* part uf tht5 Russian 
irovermncnt, that the. ol)servatoric^ in that 
eoipiiT should be kept up as ioii^ as the 
British ones, Baron •Bruiiow staliiu^, that 
this exterision was the slioiiesl a(Ie(|uatc to 
obtain results to repay the outlay- The 
British governiiient ^avo an unhesitating 
assent t{> the coniiuiiation lU' the present 
scheme for three additional years- lAir this 
new period tin* pa^t had been an excellent 
pn'paralii^i; atl improxeiiients that e\pc« 
rien a* eonlrl siu^sfe'^t would im adopted ; 
lioiiriy iii^teid two-hourly ohservatiotis 
woiihl he made, and hourly luai^netic cor¬ 
rect ioiH !ni:^''t h^iicelorward hi; aeeuratidy 
(letennineil and eoiitiilenrly applied. But 
tile past had not been merely ji^ season of 
preparation ; it liad :«tforded (^einonstr.itious 
of the uin.|iiity of those siiii^ular disturb- 
aiiee.s cdled mii'iietic storms, which could 
not otherwise have been ohtlined, -data, 
w allorded numerous proofs iu support 
of the truth of the (rii^siau theory. Vs to 
m'ffpipfir Mtfrvpi/s\ iu l^iiilh Afrii^a, liieiile- 
nniit (Ilarke, ll. A. had jniticd the observa¬ 
tory at till* t*ipe, as assi•^(;l(lt to (!<i]d.iiu 
Wdinol ; and it was proposed that the sur¬ 
vey should eomprehend, in addition to the 
colony, as extende I .a portion of the earth’s 
snrfsiee, from the ohser\alory, ns eircuiii- 
stances would permit- i’hc Admiralty had 
instrueled the admiral on the station to jier- 
init the sea jmrtioii of the survey to be 
carried iuli>*'exeeiil^ni, -^o far as it was not 
prejudicial to the siTviee. in her Alajesty's 
• vessels, and thc'C surveys would iiiclndu the 
coast oil eacli side llu; d.ipv'; and then we. 
sliould ho better able to jiidi^e of the expe¬ 
diency of completing the survey by an expe¬ 
dition into tlie interior. The (Teoi^raphical 
Society had fiirnisheil a notice of a p;reat 
Like in the interior of Africa, the existence 
of which was ascertained, hut which had 
never been visited by Europeans. In North 
America, Lieutenant Lefroy had been ap¬ 
pointed to the jirineipal observatory at To¬ 
ronto ; he wi^ now in hhn^I.nid prifiarin^ 
instru^iients, and w’onld proceed thither in a 
few weeks, to assist Lieut. \ouiiu;lyisl)aud, 
in the observations conducted «m thi; excel- • 
^Icnt system of Mr. Riddell. The IIiidMiii’s 
Bay Company had liberally imilertaki*n to 
furnish conveyances iu the year# ltt!L'l-l and 
IHdo, to extend the surveys to the Pneific 
Ooe-in, and they also iiiaik; an offer of pas¬ 
sages outboard tlieir annual ships to Eng- 
liii 1; and this w'oiild fMiahle them to include 
iu this maiyietie survey IInelson’s Bay and 
•Straits. In the United States, Professor 
Baehe (of Philadelphia), during the last 
summer, had co’upleted the siirv'ey of Penn¬ 
sylvania coinmi -iced in the previous year, 
including three series of observations—the 


and iiniiuTons other observations and sur¬ 
veys in the Stales would connect the northern 
Briti.'^h survey with the deteriniuatious of 
Captain Barnett, of the Tfnnidei\ in the Gulf 
of Mexico. As to observations at sca^ by the 
UhC of Mr. Pox’s instriunent the inclination 
and dip of the iiiagiietic intensity might bo 
ineasunMl with a precision quite as great a.s 
requ^ite for e.very poN-sihle use to which ob¬ 
servations at sea could he turned, for tlio 
purposi- of tracing out the isodynaniif; ami 
other magnetic curves in portions of the 
globe covered by water. 'Po extend and fa¬ 
cilitate the u^c of this xaluahlc instrument, 
till* set of iii.struelioiis drawn up by ('nlouel 
Sabine li;^l been printed by order of the 
ndniiralty, as a genera? (*iri:ular, with some 
slateinent.s of the mode of using it practised 
on hoard the Krehus and Terror: and the 
hope was e\|n*essed, that this method would 
he folhiwed, not only iu exploratory voyages, 
but by ships piirsnitig ordinary tracks, so as 
to furnish data for conqdeti; magnetic sea- 
eharts. For these* important oliMTvafions, 
as well as the declination, it w'as necessary 
to idiiniiiatc the. cpiantity of ship’s iron—an 
evil increasing from the greater quantify now 
U'^ed, After imtieiiig the ohs(*rvations of 
C'aptain Beleln*r, of the Snfpbtir, on more 
than twenty i.slaiids in the Pm'ific seas, whi(*li 
had arrived in hhigland, iiiuT would be ]nib- 
lislied, and the important results deduced 
from M. Knnau’s magnetic joiiriiey iu Sibe¬ 
ria, the repiM’t noticed the subject of /w/yy- 
veiic flistnrbanreSj respecting which Gausfi 
remarked, that one of the results of this 
British enterprise was that the existence 
and extension uf lhi*se ilistiirhaiiees over tho 
wdiolj of the globe had been asc(*rtaiiied. As 
a pliy.-'ije.il fa(*t, this was indeed a result of 
the lirst magnitude; and consid(*riTig all the 
circumstanci’s, how it was modified diy dis¬ 
tance and locality, was eminently calculated 
to lead to theoretical truths. It distinguished 
what ^'as 1o(*al from what was general, and 
traced individual shocks frorr^ observatory 
to observatory, and station to station, till 
they were so far cnfeehliMl as to be con- 
foatuled and masked by the growing in¬ 
fluence of other shocllcs nearer the ]iriiieipal 
point of Vh'^rvatiyn. The report reeoin- 
iii(*nded smaller bars than tlio.sc now in use, 
as more easily affecteil by sudden shocks. 
It was now considcrctl advisable to collect 
from all sources to vvhi<*h wc Iiad access, ac¬ 
counts of the rciijarkahlfi ilisturhanccs be- 
ginning with IHIOaiid 1811, arranging them 
ill chronologicrd order, and jiuhlishiiig them 
in volumes by tliem'^elves; and the first 
volume wouhl be puhlbhei^ in the course 
of this summer. The great disturbance 
of the 12th of September 1811, which was 
observed at Greenwich, and was immediately 
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made the subject of a circular from tlic 
nstrono!ncr-ro}jil to his brother observers, 
was also observed at Toronto, the ('ape of 
flood Hope, Cape Drummond, and Travan- 
core. The rei»orts from nil these stations 
arri\ed in time to be inserted in the 
volume for Irtll ; and surely it inif^ht be 
rrgardr. as a remarkable fact, that this 
])hrnomenon wms seized upon by our ob¬ 
servers in Europe, Asia, Africa, and Anit*riea, 
reduced to determination, and printe<l in 
three weeks after the arrival of the observa¬ 
tions in Eiisrhind. The returns frmii the 
diflerent stations, showe<l, that tlu>e dis¬ 
turbances were ^^eneral; that, thouirli the. 
movements individually ifiic^ht wot he, and 
ill fact, were not always, siniu1tsjneon>, the 
ohservatioiis on the .•^anic day never failed to 
oxhihit unusual discordances at all the sta¬ 
tions, and were j^enerally eharaeterized hy 
the diininntioii more t»r less of the linrizoiital 
intensity, prevailing imuv nr les'i for several 
hours every where, and the mo\ement of Hie 
north end of the needl«' towards tins wvst, 
Hesid(‘s the colonial ii])scr\atories, these 
]dicnoinena witc watched with ^n'at atten¬ 
tion at the observatories of Pray^iie, and 
IMiinieh. The rejiort next notiia'd tlie 
new magnetie instruments Jind modes «)f oh- 
serMition. We can only enumerate the for- 
iner, viz.—the transportable mairnetcnncler. 
Or. ldoy<l*s induction iuelinonieter, Weber’s 
indiietive inelinoineter, and another method 
proposed by Dr. Lamiuit. The report next 
enumerated the ]iuhneation of various mag- 
iietie ohservixtioii^, and deseriptioiis of ob¬ 
servatories during the year. The only ex¬ 
pense iiicurreil liy the Association, during the 
year, was 10/, H#. 10//. for oh.ser\at«»ry re¬ 
gisters ; and the committee prayed a further 
grant. [A gnaiit of 89/. 11#. was afterxVards 
x'oted.] 

STAND \UD WEIGHTS AND MEASCHES. 

77/C Itrv, Dr, Pearork^ dran of Elt/^ after 
stating that the I mperial Standards of W'eights 
and Measures, (the yard, the ]>ound, the 
gallon, ami several of their multiples,) had 
been lost in the fire which dehlri)yed the 
two houses of parliainout, mentioned, that a 
commission of which hiV was a meinher, had 
been ajipointcd to report on the bAt means 
of restoring these standards. The standard 
pound w'eight was Troy weight (o,7H0 grains,) 
though the pound avoirdupois (7,000 grains) 
was used throughout the country, in the 
])roportioii, perhaps, of 10,000 to one of 
Troy, llie commission ti^eoiumciided tlu; 
standard pound to he the represeiitati\e of 
the avoirdupois, and not (as before) of the 
Troy )H)uiid; that, hereafter, the use of the 
Troy pound should be abolished, except for 
a very limited number of transactions, and 
that the avoirdupois pound should be con¬ 


sidered as the standard pouiAl of Greaft Bri¬ 
tain. They recommended that measures of 
capacity should he determined bymeasuies 
of Aveight,—by far the most convenient 
method, inasmuch as^weighing waS a much 
more accurate operation, than, for instance, 
the formation of a perfect cube. The com¬ 
mission aKo ventured to recommend strongly 
some alterations in the coinage, and the sys¬ 
tems of weights and measures, arising out 
of a more extensive introduction of the 
decimal scale. The nearly unanimous deter¬ 
mination of the commission was, that any 
attempt to interfere materially with the pri¬ 
mary units of the coinage, weights, and mea¬ 
sures, in onlinary use, would produce such 
eoufusion and had eoiisef|Uenees in the ordi¬ 
nary traiiiijictions of life, that they would 
adhere si rirlly^to all tlwise primary units, viz. 
(he pound .stc‘rling of our coinage ; the yard 
in the measure of length (and also the foot, 
for (here were two jirimary units in this mea¬ 
sure* ;) the acre, in the measure of arenas i flic 
gayoii, in Hip measure of capacity; and the 
imperial pound, in ffie measure of weight. 
As tlie coinage must necessarily be tlie basis 
of any ehaiiges leading to the Ijiore extended 
adoption of a (le(*inial scale,—Taking the 
pound .sterling as the priniiiry unit, they 
proposed to introduce a coin of the value of 
2a*. fone-lc*uth of the pound;) another, either 
silver or <H)pper, of oiie-leiith of 2#. (or 24. 
and a fraction) which might be called a coni 
(the liiindredth of a jioiind) and the thou¬ 
sandth ]»art of the storliWg, or nearly 

thi^ value of our farthing, (of which there are 
OljO in the pound,) which naw coin it was 
proposed to call a mUfit (from thousandth.) 
The <li(rerence in the value of the copjjcr 
coinage was le.ss important, as it was merely 
a representative coinage, and had not an ap¬ 
proximating intrinsic value like the gold and 
silver coinage. For the proposed coin of 2.v. 
various names had been suggested, as Victor 
rine^ rupee, and florin; it being not much 
ditferent from the value of some of the 
rupees of the East Indies, or the florin of 
the Continent. Under this new decimal 
scale, the shilling w^onld be retained,* and 
also the sixpence, (but the hatter under an¬ 
other name, more representative of its value.) 
For the half-t:rown would be substituted the 
2#. or Vlvioriup, The very rev. gentleman 
dwelt at some length on the advantages of 
this change, iti the extensive money transac¬ 
tions and aeeounts/if bankers and merchants; 
ill the Hank of England, for instance, where 
a thousand clerks were employed, where it 
would greatly facilitate the operations of 
ealeulation and book-keeping. /Thus dis¬ 
carding miUpts (for bankers now excluded 
the subdivisions of a penny in their ac¬ 
counts,) the sum of 17/. 3 Victorines^ 7 cents 
vrould be represented at once by 17'37; only 
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two pticc-Ji of (U'^iiusils, instead of aH now in 
pounds, shillins^s, and pence, lie? .s1io\ve<l 
how flic principle was applie.ihle, with still 
greater advantage, in eases of weights and 
measures .(where the scale was now most 
anomalous and absurd.^ Suppose the rental 
or value of 30'Gi acres of laud to be re- 
ipiired, and that the land cost G9/. S \lctn~ 
Wy/e.v, I routs an acre. Tlu' n'diielion in 
coiniuoiiariChinelic was one of veryeonHder- 
able l.ibour, flilhenlty’, and time. Iml sal, if 
this decimal sysleiii witc adopted, the* laboiB* 
of teaehiin arilhiuetic to school hoys would 
be reduced nearly one half, lint, by this 
jdan (as the rev. ioctor showed,) the result 
might be obtained in five lines of de(*ima|s, 
containing only ‘if figures. As to weighN, 
tlie most e\tensl\e change recoiiiiiit'iidiul by 
the eommittee, would he to iiitr^duee the 
uniform weight of lOlh. to the^stone, instead 
of the varielies of 81b. in some, and 1 lib. or 
Kill), in other parts of the kingdom ; the 
lin^^dred weight to he ealltsl enttaa (a (Ser- 
nvin•tman.) 'Hiese were all the ehaiiges 
proposeil in wi'ights ; Jhe «*oinniissiou ij(»t 
wi'«*hing to interfere witn the snhdi\ision of 
the poniiil, wliieh admitted of four subdivi- 
siou'. into Sm, lo/. 2oz. and lo/. The 
pound and onnee \\oiild remain therefore, 
cxaetly the same as at presimt. As to the 
iruMsiuv of length, tlie commission thought 
it too violent a change lo alti*r all the mile¬ 
stones; but there would be no dillieulty 
(with referenee to the standing ordiu's of 
parliament, railway matters, iS,.e.) to in- 
troduec* the ineasnr# of l,0l)() yards, whieli 
^might he called a mil///ov/. 

sTiiKX(;rir ov srovKs vno oriiiiii*MA- 

TKUfALS. 

Mi\ Knlon Tlndffktrtsou. noticing the. pre¬ 
sent state of Ivimwledge, (we might say, of 
comparative ignorance) on this sulijccf, and 
the experiments of llirlow, Rennie, and of 
some c\periiii(mtalists on the Continent, said, 
lie had long felt anxious to ascertain how the 


three fi)rces—the crushing, 


tensile, and 


the transverse strength—and the position of h 
the neutral lii»i'—(th it septir.iting tin; c\- n 
tendeif and eoitipre.ssed fibres in a beni body) d 
—were coimeeted in bodies ^eneral^y; and si 
his experiments had for several years been • ri 
• directed to discovering facts uptin each of d 

rrnshiiig force 

Description of stone. , per square inch 

called 1,000. 

Rlack marble .. • . «... 1,000 

Italian marble.1,000 

Roclidalc flagstone.1,000 

lligj;^ Moor stlmc.1,000 

Stone called Yorkshire fiag.. .. 1,000 
Slone from little llulton, near 
Bolton.1,000 


these matters, *in order to determine the 
ijuestion. His exjicriments some years ago, 
made for the I3riti>h Assoeiafion, with re¬ 
spect to the Mdncsof hot and cold blast iron, 
bad shown that tbc ratio of the forces of 
ultimate tension and compression was nearly 
constant in all the spccic.s o( cast iron ; and 
a few cxperinu'iits made at that time on 
.c'liid.stone and m.irblc, bad led him to sus¬ 
pect that nearly the same would he the ease 
ill th^se ami oth(*r hard bodies. Through 
the permission of his frit^nd Mr. Fairbairn, 
lie bad maile a great many cxperinuaits upon 
wood, sandstones, marlile^, glass, slate, 
ivory, lione, iS:c. —lo asei*rtaiii the tensile, 
enuhing (he transverse strength of each; 
also, as far as jio^sihle, tin* situation of the 
iieiilral lii^*, in thirteen diffi'rent kinds of 
timber, (including oakv, pines, leak, i\.c.) 
All the three sorts of experiments were made 
as far as possible out of the saim* spceimeii 
in each <*ase, lo render the result as unev- 
ceptionahlc as they could lie made. The. 
wooil was of good (jnality, and piu’feetly dry, 
having been chosen for tliis]iurposc, ami laid 
in a warm dry jilaei* for four years or more. 
Previous to experiment, the bars of wood 
were all rcdueeil with care to the same dimeti- 
sioiis, and afterwarils weighed, to siseertaiii 
flic specific gravity. They Aven; tlieii laid 
upon supports, to obtain the detleetions with 
given weights, and the iireaking weight with 
its delleetiuii. 'riie two porffoiis into Avhich 
a specimen was broken were afterwards n*. 
dueed in the middle by the lathe, to the form 
u.'^ed in Mr. Barlow’s e\perinn*iits, in order 
that the experiments might be torn a.sundm* 
ill the. middle, by a force acting ilireetly 
through the axis, and thus to obtain the ten¬ 
sile .streiiglli of the wood. A ft(*rwards, the 
thick^ends of the specimens were turned by 
the k'l^he into cylinders, all of the same 
di.imeter and leiiglh, a*- nearly as practicable, 
and their exai't dimensions afterward;^ taken, 
ill order to ascertain by experiment the re¬ 
sistance of the woods to a (*riis1iing force. 
After 4 )[es(*ribhig the chartiet(*r and results of 
his experiments on the various suhstaiiees 
named ’above (specimens of which he pro¬ 
duced,) Mr. Ilodgkiiison gave the following 
snmmary of results of very numerous expe¬ 
riments on niarbles^and stom;s of various 
degrees oT liajdiujss :• - 


Tciibilc force per 
square inch. 


Traiivcrse strenglii 
of bar ] inch square 
and 1 foot Kp,u e. 

lO'l 

10*G 

9-9 


Mean Rates 1,000 


100 


9-8 
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Mr Uodgkinson gave the following recapitulation of resulta:—Calling thi mean cMsbing 
strength per square inch, in the different articles experimented upon, 1,000, wc have,— 


CruHhinK strength, Tensile Transverse Ratio of mean transilo 

1,000. strength. strength. to one strong force. 

In timber.1,000 1900 85 1 «. 1*55 

Cast iron.1,000 158 19*8 1*66 


Glass (plate and crown)l,000 125 10* 1*78 

Stone and marble ....1,000 100 9*8 1*10*5 or 

1*8*9 taking the 

^ hardest only. 

The ratio of the crushing force to the trins- naged; the glass rod is to be regarded, and 

verse force is nearly the same in glass, stone, the be.st way is to stroke the glaaii rod till it 

and mm ble, including the hardest aitd the is clean ancl dry. Then the remainder is to 

softest kinds. Hence, if we know the Irons- be poured into the narrpw tnbe, and the 
verse strength, or the crusliiiig strength, in number of grains is then road off. The nar- 

any of these botlies, wef may predict the row tube is to measure tiie grains of water 

other; and as glass and the hardest stones and sugar overplus, or water itself, which is 

resist crushing with Jn)in seven tb nine times the same ^measure. The doctor generally 

the energy that they do being turn asunder, used 100 graiiui for tlie prime experiment, 
we may get an approximate value of the ten- ' dissolved In 

sue force from the crushing force, or vice S72 water grains, 

verta. These results render it probable, 
that the hardest bodies, whether cast iron, 
glass, stone, or marble, admit of certain in 
atomic displacements either in tearing asun¬ 
der or crashing; these tlisploceinents being KmIiis by weight, 

in n given nitio to each other, or ucarly so. Th® spccihc graivity bottle ditV^iot vary more 
In future calculations as to the strengtli of 606 or 607, or one grain at most. It 

bodies, the crushing strength ought to be lo«g known that sugar was disposed to 

made the fundamental datum, for the reasons resolve itself solid and liquid. The solid 

shown in this notice. Tlic ratio of tlic trails- is charcoal, and the liquid part is water, 

verse strength*to the crashing strength is 100 grains of sugar in 572 water were exlii- 

greatcr in east iron than in glass, marble, Wted crystallized; it is very differently crys- 

aud sandstones, arising from the ductability tallizcd, and yet is the same weight as 

of that metal. The necessity of enlarged before; 100 East India sugar^as a super- 

inquiries ill these matters will bo seen, when abundance in charroal half u grain; 100 West 

it is reflected tliat calculations of tlic traiisile India sugar has also a superabundance of 

strength of cast iron, or marble, or stones cliaiboal one grain. The doctor concluded 

ill general, made from the traiiverse strength ^Ids pajier by giving tbe atoms which form 

by the modes used by Tredgold, Navier, and «ngar, tartaric acid, acetic acid, vivic lusid, 

others, give the transile strength, twRxi or »«d »*itrie acid. The cxpemMntum cmcin, 

three times as great as it ought to be.* "*1* >9 >n the following exampleTake 

100 grains of sugar, dissolve it in 100 water, 
NKW AND UASY METHOD OF ANAT.YKiNO which will just melt it (after stirring about 
SUGAR. By tin. DAT.TON. awhile with a small gloss rod); then pour it 

The new method of analyzing sugar is this. out into a glass measure of upwards of 160 

Dr. D. exposed 100 grains of sugar flir half grains; it will be found 157 grains precisely, 

an^ hour to ar heat of 270" or 300" Faliren- The 5| grains of pure water have arisen out 

licit: it was beginning to become fluid, of the sugar, and the 43 grains remain in, 

about 2— grains; but the rest was solid, buried invisibly in the pores of the water, 

and a little browned.^ The doctor has' a This follows, os all solid bodies remain in 

bottle that holds 572 grains of weter up to * fluids, adding to the weight and not to the 

the neck, and a nicely groifnd htoppor, so as bulk of them os previously explained. The ' 

to be wiped clean and dry: this is to be filled venerable doctor here rose, and showed his 

with distilled water, and then poured into a apparatus aii*d simple modva operandi, en- 

coiivenient glass with a spout to it, that it teriiig into the details of tbe demonstration 

may be reconveyed into the bottle again, with remarkable eagerness and intej^st. He 

One hundred grains of doiiblc-rciincd sugar, was assisted in the ex|ieriment by Mr. P. 

carefully weighed, are to he poured into the Clare, who explained t!«n doctor’s views with 

gloss, and stirred about with a very slender great clearness, 

stick of glass till it is all dissolved. It is 

then to be recoLvoyed into tbe bottle, taking telescope—multiplication op spb- 

care that there is not a drop lost ; a iitlle cvlx by means of the electrotype. 

dexterity i^ required, but it is easily ma- Mr. Fax Talbot read a long paper on this 


RAvu 072 grains by wuight. 
sperifl*! gravity bot. 000 grains. 

^narrow tube 60 grains. 
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snbjecft It had^rat occurred to him about 
two years aj^o, when the Earl of Roaae (then 
Lord Oxmantoun) was making much larger 
specula for reflc(;tiiig telescopes than had 
ever been‘obtained befipre; and he thought) 
if once wc had a very large and perfect spe¬ 
culum, it might be possible to multiply co¬ 
pies of it by means of the electrotype,—by 
galvanic means taking an electrotype cast 
from the existing original at a small expense, 
—which, if not quite so perfect as the origv 
nal, shoul«^ be at least very fine and import¬ 
ant instruments. He hud observed, that if 
ail electrotype cast were taken from a per¬ 
fectly polished surface, the cast was also 
perfectly polished p so that no defect of form 
from this cause could have an injurious eifect 
on the speculum. The great and obvious 
defect was, that electrotypes beingtn copper, 
which reflected but little lighif, a very largo 
speculum of copper would not reflect more 
light than a very small one in speculum me- 
tiR ^llc mentioned these ideas to Professor 
Wheatstone, who said the same had occurred 
to him, and he showeft him a paper which 
he hod drawn up some few months before, 
and which h^lent him. Mr. Talbot read 
this paper * Professor Wheatstone's, in 
which he suggested the taking galvano-plas- 
tic casts of specula in platina, palladium, 
silver, or nickel, and for especial purposes 
gilding the copper; taking care that the two 
precipitations adhered well to each other. 
He suggested that voltaic electricity might 
thus cnabll^us to copy large specula (like 
those of Lord Oxmantoun), at a slight ex¬ 
pense. So that (said Mr. Talbot) the idea 
had suggested itself independently to*both 
of‘them; but on comparing notes they found 
differences. Though it had occurred to him 
(Mr. Talbot) to precipitate white metals, yet 
he did not think that platina would have a 
sufficiently beautiful white metallic polish. 
Silver he rejected, because easily oxydated 
by the atmosphere. Nickel he had not tried, 
but it appeared likely to answer. Professor 
Wheatstone had, however, made choice of 
platina, and, varying the quantity till he 
found the required proportion, he (mtained 
a mirror in platina which appeared to him 
(Mr. Talbot) to have quite orilliAt polish 
enough, and to be white enough to answei^ 
the purpose; and he considered, therefore, 
that Professor Wheatstone had proved, that, 
at least in one form, the sp’ecula of tele¬ 
scopes might be made bv voltaic precipita¬ 
tion. yis own idea was, that it might be 
possible to whiten the surface of the copper 
without imnring the form; and, therefore, 
having obtained a speculum in very briglit 
polished copper, he exposed it to the x'apour 
of the hydro-snlphuret of ammonia, which 
had {he property of taming copper white; 
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and it did so, without, so far as he knew, 
in the least injuring the form of the metal. 
A copper speculum was subject to two evils; 
it reflected but little light, and it became 
easily tarnished; but, when whitened by ex¬ 
posure to the hydro-snlphuret of ammonia, 
the surface was transformed into a sulphuret 
of copper, and not only was a white metal 
obtained, but it was no longer subject to be 
tarnisj^ed by the atmosplien;; the sulphuret 
of copper being a stronger chemical com¬ 
pound than the oxide of copper, and, conse¬ 
quently, oxygen had no more etfcct npoii it 
than on platina. Having obtained a cop¬ 
per cast from a polished speculum, he (Mr. 
Talbot) whitened it, and transformed it into 
sulphuret of copper; and, after having re¬ 
tained it dbout a ^car,^ he did not perceive 
the smallest alteration in any respect. This, 
therefore, appeared to him a mode by which 
such important results for astronomers could 
be obtained. For the last yoir, perhaps, 
nothing further had been dune, either by 
Professor Wheatstone or himself; but the 
other day, being at Munich, he (Mr. Talbot) 
visited Professor Stcinheil, who showed him 
his inventions, and told him he had invented 
a method of making specula by the electro¬ 
type. It so happened, that both Professor 
Stcinheil and himself had published their 
respective methods about a month or six 
weeks before; the professo*having read a 
communication on the subject before the 
Academy of Sciences at Munich, and printed 
it, and he (Mr. Talbot) having published his 
in England. Their modes were, however, 
different, os Professor Steinhcil precipitated 
gold upon the speculum of copper; and, 
having precipitated a certain thickness of 
gold, he then precipitated copper on the 
baclPof the gold, to give it sufficient thick¬ 
ness. * He (Mr. Talbot) should have thought 
beforehand that gold would not reflect light 
enough to be available ; but Professdr Steiii- 
heil informed him he had found, by careful 
experiment, that it reflected more light than 
polisRed steel. He allowed Mr. Talbot to 
look through a Gregorian reflecting tele¬ 
scope, of which the speculum was a common 
one, but gilded, and he found the image per¬ 
fectly clear and wclb defined. A slight tinge 
of yellow was thrown over all the objects, 
but the image Vras perfectly clear and de¬ 
fined. Now it was evident, that if the form 
of the speculum were not destroyed by gild¬ 
ing it, much less w’ould it be altered if formed 
originally of gold. If a film of gold were 
precipitated npoita speculum of copper, we 
must, to a certain extent, alter its figure; 
but that alteration must be very small, be¬ 
cause there was no perceptible defect in the 
image. Professor SteinheK said, that the 
astronomers of Germany were much pleased 
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with hU plan, and were greatly engaged in 
the subject; and that in the course of a year 
he should have a very large telescope, fur¬ 
nished not only with a spccninm, but also 
with other apparatus^oltaically formed, so 
that telescopes migQ^e made all from a 
good model, so as to insure greater accuracy 
of proportions; and in this way even very 
large telescopes might he constructed at a 
comparatively trifling expense. With refer¬ 
ence to the precipitating copper on thi back 
of the gold, the professor had a simple ex¬ 
pedient uir securing adhesion. He first 
precipitated gold from the cyanide of gold, 
and he mixed with it cyanide of copper, and 
kept gradually increasing ^le quantity of the 
latter sort; so that an alloy was precipi¬ 
tated, which was continually ineyeasing the 
co])pcrwith respect \o the gold, till he had 
a speculum whose surface was gold, and 
which then became an alloy, the quality de¬ 
creasing, till, at the bottom, it became pure 
copper. This was important; because, with¬ 
out such experiments, one would not have 
known that such results would have followed; 
for some philosophers sup])f>scd, that, if we 
attempt to ])r(‘cipitatc tlie salts of two 
inctids, only one is pn'cipitatcd; but I’ro- 
fessor Steinheil informed him that they 
precipitated in union, lie thus obtained a 
specnliim with a face of gold and a back of 
cupper. Tint, ^opposing the largest, cheap¬ 
est, and best speculum were obtained, the 
framework of the telescope would be so gi¬ 
gantic, that few observers would be able to 
use the instrument. With a focal length of 
GO to KO feet, it would be (|uite unmanage¬ 
able for any private individual. The idea 
occurred to him (Mr. Talbot) to have a tube 
fixed in an invariable position, and to have 
a perfectly true plane mirror, of Ot size 
somewhat larger tlian the concave speculum, 
placed in front of the tube, with an aperture 
in the centre. Tliis plane reflector should 
be moveable about its centre in any direc¬ 
tion ; so that luminous bodies, falling first 
upon the plane reflector, were then refected 
against the ^oncave reflector, and passed 
through the aperture. The only motion re¬ 
quisite for the plane mirror would be one 
about its centre. The mechanical difficulties 
in the way of this plan would be far less than 
in the common method., JVofessor Stein- 
heil’s idea on this point was somewhat dif¬ 
ferent. lie (Mr. Talbot) did not think it 
important in what direction the tube of the 
telescope was directed. Professor SteinheiPs 
idea was, tliat it should be pointed directly 
to the pole of the heavens, and kept as 
steady os possible, and that the plane mirror 
should have a simple motion of revolution, 
indeed two motV^us, but about a rectangular 
centre. 


CHRONOMBTBKS. 


Mr, Dent reported * On his Chronometri- 
cal Experiment to determine the dUference 
of Meridians between Greenwich and Devon- 
port.'—The following arc the results. 


IionRitude of landing i|)ace on 
llrrakwatcT by four chrono¬ 
meters. 

Lniigiliiilo of stair on Mount 
tVisc by Trigonometrical sur¬ 
vey . 

1^ mean of four chronometers 


IHs Bs 


15 33*60 west, 

16 33*1 
16 39 8 


DiSbrcncc 1*7 


Mr. Dent also reported respecting his 
Steel Balance Spring, coa^d with pure gold 
by the electro-mctullurgic process; also of 
the performance of his clock, in which the 
impulse is given to the pendulum at or near 
the centre of perenssfon. By this contri¬ 
vance he proposed to obviate the difficulty 
occasioned by the oil freezing at low tem¬ 
peratures. The stopping of clocks at vary 
low temperatures had induced the Astftmo- 
me** Royal to invent' new escapement, which 
seemed to answer all the conditions required; 
an addition of twelve pounds gould be added 
on to the weight of the clotflt, and yet a 
variation was jfroduced in the arc of vibra¬ 
tion amounting to only five minutes, while 
an addition of one pound to the weight of 
the ordinary Graham’s escapement, made a 
difference of fifteen minutes; by Mr. Airey’s 
plan there was always, (if the term might be 
used,) an extra reservoir of foGljp; keeping 
the train of wheels alway<i up to their work, 
and capable of overcoming the resistance 
occasioned by the freezing of the oil. Mr. 
Dent then explained the principle of his 
patent Compensation-balance. 

Mr. Frodsham made some remarks on 
the compensation balance of chronometers, 
and explained a new compensation balance 
of his invention .—Sir Thomas Brisbane 
said, that praise was due to Mr. Dent, as the 
first maker who had exerted himself to de¬ 
termine the difference of meridians by chro¬ 
nometers. He had shown, that by chrono- 
metcrs*thc difference of longitude coujd be 
liad with as much centainty as by any other 
method in usc,*and at an expense bearing no 
•proportion to that of rockets, or any other 
means hitherto adopted. Dr. Robinson, of 
Armagh, was at present engaged in a series 
of rocket observations in Ireland. It had 
been the intention of Dr. Robinson to con¬ 
nect the Irish with the Scotch observatories, 
and for that purpose a large depot df rockets 
had been obtained fr^ government, and 
stood in Dumbarton Castte; but unfortu¬ 
nately the unfavourable weather in spring 
had prevented the exeeurion of the derign, 
and he had received a letter, within a few 
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days, from Dr. Robinson, stating tliat the 
strong twilights of the present season would 
make it requisite to postpone the work until 
autumn; these facts w(^ld at once convince 
the Section of the superior economy and 
saving of time to be attained by adopting 
Mr. Dent’s suggestion of chronometrical 
, observations.— Mr. Holden enquired, why 
the^ method of moon*culminating stars, 
which was so simple and easy of application^ 
was not preferred to any other in deter¬ 
mining loil^itndes ?—Sir Thomns Brisbane 
replied, that to say nothing of tlie heavier 
amount of labour Required in such observa¬ 
tions, he need only, in order to show the su¬ 
periority of Mr. Dent’s method, state the 
fact, that in a late attempt to connect the 
Royal Observatories of London aAd Paris, 
backed by all the instrumental hccurocy and 
unrivalled skill of the observers at these two 
distinguished observatories, .‘iOO observations 
on noon-culminating stars had given a mean 
deviaftng no less tluin thirty seconds from the 
trutli .—The President ^Rcv. Dr. Peacock, 
Dean of Ely) observed, that although the 
method of moqn-cuhninalmg stars h.id, in 
theory, promAed considerable accuracy in 
the detenuinations of longitudes, yet from 
some unexplained difficulties it hiul, in prac¬ 
tice, fallen far below the estimate that had 
been formed of it.— Athenaum. 

ASIROiVOMIC.VL CLOCKS. 

Professor of Konigsberg, made a 

coinniuiiicatioii on %ii astronomical clock. 
^Having ever been of opinion, that that in¬ 
dispensable instrument to the astronomer, a 
transit clock, could only acquire perfection if 
the pendulum—scpsirate from the whole of 
the works—were made to vibrate in c(|nal 
time, whatever the temperature and the arc 
might be, he would suggest some hints on 
this subject. After noticing Mr. Frodsliam’s 
ingenious contrivance of an isochronal piece, 
to compensate for the variation of the arc, 
he said, supposing that contrivance had 
been successful, there would be no more any 
difficulty in making the rate of the pAidu- 
lum independent, os well of the vibrition of 
the arc, as of the heat. He wtmld submit, 
whether the expeditious method of coinci- 
slences might not be employed for checking 
the peuduluin iu both respects. The pen¬ 
dulum, apart from the clock, being sus¬ 
pended from the wall, a clock, taken out of 
its case, might be placed bdfore it at a dist¬ 
ance of 6 8r 8 feet; an object glass of 3 or' 
4 feet focal length, jpight be placed be¬ 
tween both,* so as to produce, -exactly at 
the lower end of the pendulum of the clock 
an image of the lower end of the other 
pendulum. Then the coincidences of both 
might be accurately observed, by a tele- 


THk BRITISH ASSOCIATIOK. 

scope placed at a convenient position for 
seeing both. Siinibir contrivances had been 
described in an account of some pendulum 
experiments made at Konigsberg; and the 
accuracy of the method was such, that the 
relative rate of both pendulums might be 
ascertained with sufficient accuracy in a very 
short time—in from 10 to 20 minutes. Tlie 
rate o^ the pendulum was to be tried at dif¬ 
ferent temperatures, being placed in an open 
box, covered at the lower end with glass, 
and so fastened to the wall that the pendu¬ 
lum could swing within it. Two metal tubes 
should be passed through the box, and 
might be heated with water or steel, so as 
to heat the lur in the box. Previously to 
heating it, the .air shoul(} he deprived of its 
moisture; and two or three thermoipeters 
placed in different situations in the box, 
showed that the heat uras pretty uniform, 
'riien, if the pendulum wen; swung both be¬ 
fore and after heating, it would bo easy to 
ascertain the rate, and compensate for the 
heat. He believed that not only the readi¬ 
ness with which both these experiments 
might be made, but also the perfect isolation 
of the pendulum, would recommend this 
method to artists and astronomers; and he 
had been desirous to try it himself, but had 
been prevented by delay in the construetioii 
of a pendulum provided with Mr. Frod- 
sham’s isochronal piece. In the construc¬ 
tion of the pendulum, attention should be 
paid to one thing whicli seemed to have been 
much overlooked. It oficu happened that 
chronometers affixed to the top and bottom 
of a clock case, when it was evident that the 
compensation was acting only below, would 
not compeiisale for the variation of the 
whole* lie should prefer, for this purpose, 
the griiMrou to the other form of pendulum, 
especially if we began as low us possible be¬ 
low the point of flUtt])cnsion, and endettvour- 
ed to carry it on to the centre of gravity. 
He should prefer the several rods to be of 
equal diameter, and to act uniformly. Per¬ 
haps the application of galvanism, which 
Mr. Dent had so beautifully applied to coat¬ 
ing spring pendulums with gold, would best 
answer the purpose. Supposing the spring 
* perfectly ipgulatcd, as well with respect to 
the heat as thewrc,* only one cause would in¬ 
terfere with regular vibrating times. This 
was the effect of that quality of the air 
which depends on the variations of the height 
of the barometer; and the other part would 
depend upon the variations of the ther¬ 
mometer, and the adjustment of the com¬ 
pensation for heat. There was a possibility 
of compensating the former by fastening a 
barometer tube to the pendulum, and it 
would not be difficult to find the suitable 
diameter of the tube; but he was aware, 



30 


PRACTICAL aiSANIirOS FROIC 

that thin complication of the pendulum 
would bo rather inconvenient. At idl events, 
the variations of the barometer were not 
very grout, especially if the compensation of 
tliR pendulnm 1)e made as great as possible, 
lie submitted these hints to those celebrated 
artists, whose admired works had very 
greatly contributed to the promotion of as¬ 
tronomical purposes, and the determination 
of the longitude. 

A discussion took place, in which Sir 
Tiioman Brisbane, Mr. Dent, Mr. 1’. Clare, 
and Professor Stevelly took ]iart, and wliich, 
having departed from the points of Professor 
Bessel's paper, was properly checked by Sir 
John llcrschell, who said, the question was, 
whetlior the arc of vibration wa§ or was not 
com])lutely nnlliiied* By Professor Bessel’s 
plan of compensation, that was brought 
within a short period of fifteen or twenty 
minutes, which, according to the ancient 
modes of determination, would have taken 
a whole day. 

{The Chairman, in proposing the thanks of 
the section to Profe.ssor Bessel, spoke of him 
as an illustrious astronomer, whose whole 
life had been devoted to tlie advancement of 
astronomical science, and who possessed in a 
remarkable degree the most profound know- 
Icgc of the principles on which every instru¬ 
ment submittial to his care was constructed, 
combined with tiic liighest application of 
physical astronomy .—Sir Wm. Hamilton 
would repeat what lie had said, in a former 
year, of Professor Bc.ssel, who, for the (xm- 
sumniatc union of llicory and practice, must 
be placed in tlie very foremost rank, and 
might be placed perhaps at the very head of 
the astronomers now living.] 

MAGNETS. , 

Tlie Iteo. Hr. Seoresby made a communi¬ 
cation “ On improved permanent magnets, 
and tlic mode of determining their powers, 
with certain undescribed phenomena in |>er- 
manciit magnets.'' 1 u the cases of p 'werful 

compound magnets, where large masses of 
steel were required, the absolute conditions 
were, that these masses should be of the best 
possible quality of [^wedish] steel, of the 
denomination of cast steel (and n 9 t shear or • 
blister); and that theybshoukl be hardened 
to the greatest possible degree of hardness. 
For want of attention to these conditions, 
he frequently found magnets of bundles of 
eight or ten steel bars, when even two bars 
would have a stronger, power. The llev. 
doctor illustrated these matters by copious 
explanations, diagp'ams, and experiments 
with a powerful compound magnet, consist¬ 
ing of two buddies of steel bars or plates in 
a wooden frame, which took up about 11,000 
nails (tin-jtacka); whiph, when in ■uspeniion, 


THE TRAKSACTIONS OF fHf 

were capable of being moulded in the most 
curious manner. Holding a key (weighing 
3,000 grains) at four inches from the ends 
of the magnets, this key became tempapwily 
so powerful a magnet as to take up sus¬ 
pend another key, weighing between 2 and 
3,000 gr. Dr. Scorseby showed, that, by 
drawing a piece of steel down the back of 
his hand in one direction, the palm of his 
^aiid being pressed against his powerful 
magnet, he could give the steel a consider¬ 
able mag^tic power through hi# hand, and 
by reversing the direction of the st^l, he 
could as easily deinagnetiie it. Of nine sea 
compasses, sent to him from her majesty's 
stores, the material of one was not better 
than the steel for coach springs; hence it 
would oitly lift 600 grmns, while his own, 
of the same weight, would raise 3,309 grains. 
He had ascertained the means of testing 
magnets with such accuracy, that it would 
be as absurd to have a bad compass in futr're 
as a bad sovereign. 

ACTION OF AIB AND WATER UPON IRON. 

Mr. Mallet read a papermi the action of 
air and water on iron. 'Thki is the third 
report for which the Association is indebted 
to Mr. Mallet. Tlie object of former tabu¬ 
lated results was to determine the actual loss 
by corrosion in a given time, and the com¬ 
parative durabilities of rust of the principal 
kinds of cast-iron of Great Britain, and to 
discover on what durability dejunided. 'I'lie 
tables of expcriinciits xow presenteil show, 
that the rate of corrosion is a decreasing one 
in aiost cases; and that the rapidity of the 
corrosion in cast-iron is not so mucli* de¬ 
pendent upon the chemical constitution ^ 
the metal as upon its state of crystalline 
arrangement, and the condition of its con¬ 
stituent carbon. The present report, too, 
extends the inquiry to wrought-iron and 
steel, of which betw'een thirty and forty 
varieties have been submitted to experiment. 
The results show, that the rate of corrosion 
of wronglit-irou is in general much more 
rapitt than that of cast-iron cr of steel. The 
finer the wrought-iron is, and the more per¬ 
fectly uniform in texture, the slower and 
more uniform is its corrosion. Steel corrodes 
in general more slowly, and much more 
uniformly, than wrought or cast-iron. The 
results of the action of air and water in the 
several classes of iron have been examined 
and chemically determined. The substance 
spoken of as plumbago was next described. 
It is produced by the fctionof air and water 
on cast-steel, especially that in the raw ingot, 
in the same way as it is in the case of cast- 
iron. A quantity of plumbago, found in the 
wreck of the Boyal George, absorbed oxygen 
on exposure to the air with sudi rapUUty, 
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tliftt it became nearly red-hot. Mr. Mallet 
next described a method of protecting iron 
by a modification of the ziiik procco.. It 
was found impossible to cover the surface 
of iron vntb'zink, to whidh it had no affinity. 
The first i^occsa was to dean the .iurface of 
the iron, taking off the coat of oxide, and 
then immersing it in double chloride of zink 
and aminoniuin, which covered it with a thin 
film of hydrogen, by which its affinity for 
the zink is siuch increased. The iron was * 
then covered with a triple alloy of zink, 
sodium, and mercury. Mr. Mallet produced 
several specimens o( his allpy, one of a bolt 
to bo driven into a ship’s side, and another 
a cannon shot coverod with his preparation, 
and exposed to the weather on the roof of a 
building, and which was perfectly prqservcd. 
Cannon balls were so much oxi^ed by ex¬ 
posure to atmospheric iiifiuenccs, that in five 
or six years they become useless. The French 
Institute had been engaged in experiments 
to protect these, and had tried zink, but had 
been compelled to aband<m it. Mr. Mallet 
also brought under the lumce of the section* 
a method of preventing the fouling which 
takes pliue on ^lie bottoms of iron ships, 
especially in tropical climates, by means of 
.which new invention he had ascertained 
plants and animals were prevented from 
adhering to the ship’s bottom. Another 
series of e.\perinients related to the rate of 
corrosion of cast-iron, wrought-iron, and 
steel, exposed to atmospheric influences — 
a matter of grSit imp:gtancc to the engineer. 
The charach'ristic form of corrosion in air, 
a» contra-distinguished from that of wate(, 
was also pointed out. This scries of inqui¬ 
ries #as now complete. The next, matter 
whiai had engaged his attention was the rate 
•of corrosion of rails on railways. The gene¬ 
ral opinion was, tliat the rails travelled over 
were not corroded at all. lie had hern 
enabled to lay down three sets of rails on the 
Dublin and Kingstown Railway; one not 
travelled over, the second in use, and not 
exposed to corrosion, and the third also in 
use, but made impervious to moisture. The 
loss of tile first was 2555, of the second 5314, 
and of the third 2650—results which segmed 
to indicate, that the rail travelled over does 
corrode more slowly than that out of use. - 

cokmvsTioN or coal a.vd i>bkventiox 

OF SMOKE. 

Mr. Fairbaim read the report of a com¬ 
mittee appointed at the meeting held at 
Glasgow, in 1840, (in consequence of a paper 
read by Mr. C, W. Williams,) to make ex¬ 
periments upon the combustion of coal and 
other fuels, with a view of obtaining the great¬ 
est calorific effect, and avoiding the genera¬ 
tion of smoke. The report stated, tl^ very 
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great ignorance existed on the subject of 
combustion, and a most extravagant waste of 
fuel was committed in most of the districts 
in which steam power is extensively used. 
In Cornwall, where necessity had compelled 
the introduction of great economy in the 
management of steam-engines, a system of 
slow and complete combustion was practised 
which unfortunately, could not be generally 
adopted* in Lancashire, where most of the 
proprietors of steam-engines had subjected 
themselves to serious evils by a want of ca¬ 
pacity in their boilers, and a systenuf over¬ 
working, in every way opposed to perfect 
combustion, and attended with consequences 
equally objectionable, whether as regarded 
the public nuisance of smoke, or the in¬ 
creased expenditure of fuel; In many estab¬ 
lishments, engines were loaded to almost 
double their nominal power; requiring steam 
far beyond the just capability of their boilers, 
and to be obtained only by forcing their 
fires, and too frequently dispersing through 
the atmosphere a quantity of valuable fuel', 
which, under other circumstances, might be 
usefully and beneficially employed. These 
were evils which could be abated only by the 
zealous concurrence of proprietors of steam- 
engines themselves; but it was to be hoped 
that a few striking examples of great economy 
and perfect combustion would have consider¬ 
able effect in directing the attention of these 
parties to a due consideration of their own 
interest and of the public welfare. The 
report then went into a minute description 
of the relative proportions of furnaces, boil¬ 
ers, flues, and chimneys, in this and other 
districts, from which wc select the following 
points. Ill Manchester, the usual proportiuii 
of the afea of the' fire-bars to the heating 
surface o( the boiler is about one to eleven, 
or 100 square inches to eight square feet of 
flue per horse-power. In a well proportiqncd 
boiler on the plan usually adopted in this 
district, a pound of moderately good coal will 
evapora^about 7’461b. of water, being nearly 
the unusimum duty effected licre., A num¬ 
ber of experiments had been made upon 
engines in this town, the results of which 
were given in a table exhibited to the incet- 
ijig, specifying the noiJiinal power of each 
engine, the pow^ at Vj^bich it is worked, the 
proportion of heating surface to the grate- 
bars, the height of the chimney, the con¬ 
sumption of fuel per horse-power, &c. The 
greatest consumption of coal (131bs. per 
horse-power per houj,) was in an engine of 
45 horse nominal power, worked up to 76 
horse, and having the grate-bars in the pro¬ 
portion of 10‘87 of the heating surface of the 
boilers. The smallest consump^on (8’81bs. 
per hour) was in an 80 horse-engine worked 
to 110 horie, and having its gr^-bars 
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in tlic proportion to the flurs of 1 to 12'70. 
The second in point of economy, however 
(9*llbs. per hour,)had the smallest proportion 
of heating surface of the whole number expe¬ 
rimented upon. The general average of the 
consumption of coal was lO'SSlbs. per horse¬ 
power per hour. That this was far beyond 
what it ought to be, was exhibited by the 
fact, that the average consumption in the 
best Cornish engines was only 2^ p*cr hour 
—somethiug less than one fourth of the 
amount in this neighbourhood. The report 
proceeded to detail the results of some ex¬ 
periments on the comparative consumption 
of coals in a furnace to ^hich Mr. Williams's 
apparatus for the consumption of smoke had 
been applied, when that apparatus was at 
work, and wlicn it was thrown out of use. 
Some of these experiments appeared to be 
vitiated by the want of a perfect closing of 
the air passages when that apparatus was not 
used. Further experiments were consequently 
tried with the air passages open at one time, 
and at another closed by a brick wall. The 
resiilt was, that the average consumption 
with the apparatus at work was 270 ll)s. per 
hour, and with the air passages cflcctuolly 
closed, 308jibs, per hour, showing a differ¬ 
ence of .32 jibs, per hour in favour of Wil¬ 
liams’s plan, or a saving of rather more than 
10 per cent.« The report stated, in conclu¬ 
sion, that there could not be the slightest 
doubt about the practicability of abating the 
nuisance of smoke so much complained of 
in many districts,' 

Mr. Henry Houldatoorlh said, that for 
six months past, he had had practical ex])e- 
rience of the working of Mr. Williams’s 
patent, which bo had a)tplied to six ditterent 
furnaces; and he could now say eonidcntly, 
from the results of tliat experience, *^liat with¬ 
out any particular trouble or care of manage- 
menu, it would prevent, at the very least, 
three-fourths of the smoke which was now’ 
made. He did not doubt that other inven¬ 
tions might be equally effectual when they 
were carefully managed; but he preferred 
Mr. Williams’s, because of its extreme sim¬ 
plicity, depending as it did solely on the 
admission of air in ij^propt'r manner, without 
any of those mechanical contrivances, worked 
by some moving poWlel^ which many other 
plans contained. There was one fact con¬ 
nected with Mr. Williams’s patent, which he 
considered of some importance, which he 
would communicate to the section. He had 
that morning fitted uj; a contrivance for as¬ 
certaining the comparative temperature of 
flues under different circumstances, which had 
not previously been very satisfactorily ascer¬ 
tained. ^ Ms. Williams had used a thermo¬ 
meter, inserted in a bar of iron, which was 
placed ip a flue; but he (Mr. Houldswortb) 


was not satisfied with that plan, and bad 
passed a copper wire through the flue from 
one end to the other. This was kept in a 
state of tension by a weight, and by its ex¬ 
pansion or contraefion, acted upon an index, 
which would {pvc a very correct measure of 
the relative temperature. He had tried some 
experiments with it that morning, and hod 
obtained very striking and important results. 
It had generally been supposed, that, when 
' there was a perfected red fire in the furnace, 
and when no smoke was genesated, the ad¬ 
mission of cold air at the bridge would do 
harm instead of good, by reducing the tem¬ 
perature in the flues. He had, however, 
tried the experiment that morning. After 
having the air passages closed for some time, 
he had opened them when the coals on the 
fire were perfectly charred, and found an 
immediate and decided increase of tempera¬ 
ture in the flue. The increase of tempera¬ 
ture was ccrtiunly most striking, if tip: air 
passages were opened shortly after 'a large 
quantity of fresh/^ucl had beasn put on; but 
at all times he found there was an increase 
when the air was admitted, and a decrease 
when it was excluded.—Ina'iswer to a ques¬ 
tion from Mr. IS. Corbett, Mr. Hquldsworth 
stated, that in one experiment, about three 
cwt. of coals were thrown upon the fire at 
once, so as to produce a thick black smoke; 
when the air jiassagcs were closed, that smoke 
was immediately dissipated by opening them, 
and the temperature rose rapidly. On clos¬ 
ing them again, the smoke rcnirned, and the 
temperature as rapidly declined.—Mr. Tby- 
lar (the treasurer of the Association) said, tiic 
subject before the section was undoubtedly 
of great importance to the manufacturers 
of this district; tor they had already heard 
from Mr. Fairbairn, that, W’hilst the average 
consumption of ten engines in Manchester 
was 10 jib. of coal per horse-power per hour, 
the average consumption in the Cornish 
engines was only 2 j lbs., so that they did as 
much work with one pound of coal as a 
Manchester manufacturer did with four 
pounds; and, at the samo time, they made 
very little smoke. In the parish of Gwen- 
nap,«with -which he was connected, there 
were twenty-five engines, all of very large 
power, from the chimneys of which very 
little smoke indeed would be seen. He did 
not know that they adopted any contrivance. 
for the prevention of smoke, beyond tliat of 
admitting air at the bridge; but they gave 
plenty of furnace room and plenty of boifer 
room, and made a rule of keeping bright 
their fires, and of coking all tbeir coal in the 
front of the furnace. The great source of 
their superiority was, however, in his opin- 
i on, to be found in the fact, that as the en¬ 
gines were all employed in pumping water, 
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it was* exceedingly easy to ascertain the 
amount of work which each engine per¬ 
formed with a given quantity of coal. This 
was invariably recorded and published, and 
it produced great emidation amongst the 
engine-makers, the proprietors, and the 
workmen, each of whom was adiamed of 
being oublone by his neighbours; and from 
their joint care and exertions, and more espe¬ 
cially from titose of the workmen employed, 
resisted that extraordinary economy, of whicha 
the Section had just heard.— Mr. Richard 
Roberta said he quite agreed with Mr. Tay¬ 
lor, that with due care on the part of the 
fireman, a sufficient area of grate, and suffi¬ 
cient boiler room, s^ioke might be effectually 
prevented, without resorting to any particu¬ 
lar contrivances.—^After some further dis¬ 
cussion, in which Mr. Edmund Ashworth, 
Mr. Webbe Hall, Mr. Joshua *Milne, and 
other gentlemen took part, Mr. Jeremiah 
Oameit said, he could not permit the dis- 
cusifiog to close without directing attention 
to one fact—viz., that, although they had 
had a variety of opinioAs about the best 
mode of preventing smoke, no one amongst 
the many scientific men and manufacturers 
present intimated the slightest doubt that 
smoke might be prevented, and that the 
nuisance if not entirely removed, might be 
exceedingly diminished. If, therefore, par¬ 
ties working steam-engines would neither 
consult their own interests, nor consider the 
public welfare, he trusted the legislature 
would interfeK to compel them. There was 
one point adverted (b by Mr. Taylor and 
'Mr. Roberts, on which he would say a few 
words, as it might do harm out of dooh. 
They had mentioned an abandonee of grate 
and boiler room, as a means of preventing 
the nuisance of smoke; and no doubt it was 
so. But there was a danger that parlies 
who were deficient in those respects might 
plead that deficiency as an excuse for con¬ 
tinuing the nuisance. It was, therefore, 
necessary to remind the Section, that, though 
desirable, an abundance of grate and boiler 
room was not necessary to the prevention of 
smoke. • He kn^w from Mr. Houldsworth, 
that the very successful experiments made 
by him were made upon engines whiclf were 
limited in those repects. What had been 
(Tone by Mr. Houldsworth could be done by 
any other parties; and, therefore, those who 
continued to poison their neighbours with 
smoke were without excuse. 

At a subsequent meeting olf the Associa¬ 
tion, Mr. Aottldaworth said, that since the 
previous discussion onsthis subject, he had 
made some careful experiments with the 
pyrometer which he then described; and the 
results were, in his judgment, exceedingly 
satisfactory and conclusive. These experi- 
▼on. xxxTii. 


THE BRITISH ASSOCIATION. 

meuta were made upon a fiiniace fitted up 
according to Mr. Williams's patent, by put¬ 
ting three cwt. of coal upon the fire two dif¬ 
ferent times, the fire being each time in the 
same state, and the temperature of the flue, 
as indicated by the pyrometer, being in each 
case about 700 degrees. On one occasion, 
the air-passages were left open, in the other 
they were closed; in each case the experi¬ 
ment was continued for 100 minutes. In 
the experiment in which the passages were 
left open, the average temperature of the 
flue was about 1,100 degrees; in that in 
which the passages were closed, and Mr. 
Williams’s apparatus thrown out of use, 
the temperature a^raged only about 900 
degrees. During the whole time of the 
former experfinent, there was an entire ab¬ 
sence of smoke; during great part of the 
latter, the flues were filled with smoke. Mr. 
Houldsworth exhibited a diagram, show¬ 
ing, in a very striking manner, the results 
of his experiments.*— Mr. Fairbaim said, 
there could be no doubt whatever, that 
smoke might be most effectually prevented, 
and therefore the public ouglit no longer to 
be subjected to so grievous a nuisance. 

TUB ATMOSPHERIC RAILWAY. 

ProfeasorVignolea introduced a long and 
elaborate communication on this subject by 
the following observations. • 

“The general interest of late attached to 
the generation of motion on railways by 
means of the pressure the atmosphere, 
and the fact that, for the last two years, ex¬ 
periments of this sort have been publicly 
exhibited in the neighbourhood of London, 
must be the excuse for my presuming to pre¬ 
sent myself before the British Association, 
and attJmpting to be the humble expositor 
of the vt.Ty ingenious and remarkable inven¬ 
tion which is so characteristic of the present 
age. The allegations of the parties Vho 
have brought it forward, particularly of the 
inventor himself, to whom 1 shall presently 
take the liberty of calling your attention as 
a townsman of Manchester, are vadl worthy 
of consideration; more especially as the sub¬ 
ject is exciting that degree of interest, that 
certain parties are aboi^, and have recently 
begun, to adopt it on one of the railways of 
the United Kit^dohif and the government 
have thought fit to depute some of the official 
parties to make a special report on the sub¬ 
ject. Sir Mark Brunei has said, with very 
great propriety, that it was much easier to 
describe an operation when finished, than 
when in the course of preparation. 1 clum, 
therefore, your indulgence, if, in this respect, 

1 have to describe an operation, which, if 
--•_ 

* This diagram we hope to be able to give in our 
next No.— Ed. M. M. 
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not quite in its infancjr, at all events has 
not met tliat degree of public attention 
which it so eminently deserves. I connder 
that the time has now arrived when it is 
quite proper that this prindple of producing 
motion should be put before the public in a 
familiar manner; and 1 am happy and proud 
in having been selected ns the instrument to 
bring it thus before the public, for the first 
time, in an official manner. The ol^ject of 
this discourse is to invite discussion,—to 
court inquiry,—^to elucidate truth. When 
we consider the enormous expense which we 
have incurred in the construction of the 
principal lines of railway, and the still greater 
proportionate expense in working them out, 
it is not singular that all the e^rts of in¬ 
genious men should be directed <'o the ascer¬ 
taining, amid the numerous secrets which 
nature still holds, some means of producing 
motion upon more economical principles. 
1 will take the liberty of making a quota¬ 
tion from one of the most eminent railway 
individuals in this country—from one who 
has done more towards advancing the im¬ 
provements of railway conveyances than any 
other man,—Mr. Henry liooth, the talented 
manager of the Liverpool and Manchester 
itailway. He says, that in all countries, and 
imder all circumstances, ‘it is an object 
worthy of the statesman and tlie philosopher 
to give a right direction to public expendi¬ 
ture, and to prevent the reckless waste of 
the national resources.’ ” 

The learned Professor proceeded to give 
an historical sketch of the various plans 
which had at difierent times been proposed 
for obtaining mecliaiiical power from the 
pressure of tbeatmosphere—by Papin, Lewis, 
Medhurst, Vallance, i*inku8, and lastly, Mr. 
Clegg, the inventor of the systenSi which 
has, during the last two years, beeutexliibit- 
ed in successful operation at W'ormwood 
Scruhbs. Mr. Tignoles tlien described Mr. 
Clegg’s plan very fully and minutely, and 
with great ability and clearness, but as we 
have already given a sufficiently aifiplc ac¬ 
count of it In our pages (see Mech. Mag. vol. 
xxxiii. p. 86) we shall pass on to the general 
conclusion at which the Professor arrived. 
Having alluded to the discussions that had 
taken place respecting the relative advan-* 
tages of locomotive and stationary power, 
when the Liverpool and Manchester Rail¬ 
way was constructed, Mr. Vignoles pointed 
out the waste of power arising from friction, 
atmospheric resistance, and other causes, 
and then drew attention to a table giving 
a comparative analysis of the power of 
Mr. Clegg’s air-pipe under various cir¬ 
cumstances. The result was, that, with a 
pipe rix indhes in diameter, and an air- 
pump 21 inches in diameter, he could, 


having deducted all reeietaneee, djive a 
carriage laden with 45 tana, with a uni¬ 
form velocity of 30 miles an hour. Mr. 
Vignoles also exhibited and explained to 
the meeting a diagram representing the va- 
ious degrees of pressure in various inclina¬ 
tions, and remarked, that the general adop¬ 
tion of the atmospheric railway would be a 
great public convenience, there being no 
necessity for stopping from one end of the 
line to the other, and the saving that would 
be effected being very considerable. He 
also observed that railways aheady con¬ 
structed might, with a very trilling expense, 
be adapted to the pneumatic principle. A 
commission had been appointed for the pur¬ 
pose of investigating the proposed plan; 
and, although they had not reported in a 
very deckled manner, still they pronounced 
opinions respecting the system which were 
quite conclusive as to its practicability. The 
directors of the Dublin and Kingstown Railway 
had obtained a government grant fur the pur¬ 
pose of extending their line two miles furdier. 
'[(he extension of tf^is line was to be con¬ 
structed byMr.V., and the locomotive power 
was to be on the atmospheric pruiciplc. 

LOCOMOTIVB AXLES. 

Profeseor Fipno/es [made a communica¬ 
tion on Straight Axles for Locomotives. 
He stated that an unfounded prejudice ex¬ 
isted in favour of cranked axles, which, in 
his opinion, were inferior to straight ones in 
almost every point of view, ^ith straight 
axles, the cranks weru* thrown outside the 
wheels, which gave more room for the ar-^ 
rangenicnt of the working parts; and anothef 
great advantage was gained by lowering the 
boiler nearly fifteen inches, and thereby in¬ 
creasing the safety of the engine, by placing 
the centre of gravity nearer the rail. The 
original expense of the engine and of the 
repairs was also • much lessened. These ad¬ 
vantages might be shown by a reference to 
the Dublin and Kingstown Railway. By in¬ 
troducing straight axles and outside cranks 
the expenses had been greatly decreased; no 
aecidf'iit had ever occurred •from breakage ; 
and such increase of room had been obtained, 
that they had placed the tender underneath 
the engine, thus fixing the centre of gravity 
as low as possible, and dispensing with th(£ 
separate tender. By this arrangement they 
could run fifteen miles without stopping for 
water. Many accidents had taken place in 
consequence of Gie breaking of cranked axles; 
and Mr. Fran 9 ois and Col. Aubect, in their 
report to the French government, had re¬ 
marked that the fractures of broken axles, 
instead of the fibrous appearance of wrought 
iron, presented the crystdlized appearance of 
cast iron, which they attributed to magnetic 
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or cleckric changes in the molecular structure 
of the iron, caused hy friction in the bearings 
and great velocities; and in his opinion it 
was probable ttiat the continual strains and 
percussions to which tliE crank axle is sub¬ 
jected would account for the changes in the 
molecular constitution of the iron. 

Mr. Hotlgiiagon was certain, from the 
results of his experiments, that a succession 
of strains, however slight, would produce 
a permanent deterioration of the elasticity ol^ 
the iron.— Mr. Fairbaim had been told 
by the cngifieer on the I^ds line, tliat he 
('•onsidered all crank axles to be constantly 
deteriorating from \)crcn8sioiis, strains, &c., 
and that they shouh^be removed and rcpbuMnl 
by new ones periodically, to avoid fbinger of 
friusture.—A discussion arose os to whether 
the crystallized appearance observcif in frac¬ 
tured axles arose from defects iA the manu- 
f.icturtt, in the quality of the iron, or from 
the effects of working, either by percussions, 
strahiSj or magnetic action.— Mr. Grantham, 
although a manufacturer of cranked axles, 
admitted tlut straight aiflbs were less liabli 
to break. Cranked axles, from the way in 
which they weresrelded together and shaped, 
were rendered ^eak and liable to fracture. 
On other grounds, however, he believed that 
the cranked axles were preferable, os they 
produced a steadier inotioii, and much heat 
was saved.— Mr. Garnett believed tlvit more 
straight axles had broken tlian crankcil ones. 
—Projetsor Willie showed the effect of vi¬ 
bration in dciibroying inoleciilar arnmgement, 
by reference to the tofigues in musical boxes, 
'^c.— Mr. Naemylh believed that the defects 
in axles, &c. arose in the iiianufacture, es|?e- 
cially from cold swaging and hammering, 
and also from over-heating in welding, all of 
which causes injiiretl the toughness of the 
iron. In small articles, he found great ad¬ 
vantage from annealing; and he believed that 
axles might be annealed very cheaply, and 
would be more serviceable. He disliked the 
fashion of referring all unaccounted phe¬ 
nomena to magnetism and electi*icity, al¬ 
though he was convinced ttiat very singfilar 
electric phenomena accompanied tlie transit 
of locomotives and the rapid generation of 
steam. With this was connected thc^ non- 
oxydization of rails, where the traffic was in 
<hie direction, and the rapid oxydization when 
the same rails were travelled over in both 
directions, as in the Blackwall railway. He 
had also observed that brasse^ in some cases, 
had from friction entered into eoU fueian ,— 
that is, at a*heat not perceptible to the eye, 
a complete disintegrati«ii of the molecular 
structure had laken place, and he had seen 
the brass spread as if it had been butter or 
pitch. He had no doubt that this arose from 
dectricity, but had not ascertained the &ct 


from experiment.— Mr. Fairbaim stated, 
that in hand-hammered rivets the heads fre¬ 
quently dropped off, and presented a crys¬ 
tallized appearance, while those compressed 
by machine were somid. He found that re¬ 
peated percussions, from the rivetting, ham¬ 
mering plates, &c., induced magnetism in 
iron boats.—Afr. FignoUe could not, from 
his experience, subscribe to Mr. Nasmyth’s 
theory fit the oxydization of rails by single 
traffic, as the railway from Newton to Wigan 
liod been single for a long time, and was as 
bright as the Manchester and Liverpool. 
The Blackwall railway was not an analogous 
case, os no locomotives were employed.— 
Mr, Roberta disbelieved the deterioration of 
axles by work; he would rather trust an old 
axle than of new one. He believed cold 
swaging and liommcring to be the chief 
causes of miscliief. In fact, if axles were 
sent out sound and well manufactured, they 
would rather improve by working.— 
meum. 


INSTITUTION or ClVII. BNGINBBRS. 

MARCH 22, 1842. 

’’ Reeulte of a Trial of the Conatant Indi¬ 
cator upon the Comieh Engine at the 
Eaet Lowlon Water-worie.” Bg Pro- 
feeeor Moeeley, F.R S., 9fc. 

The object of this coinmuAcation is to 
exhibit and explain the results given by the 
author’s indicator during a continuous re¬ 
gistration from the 28tli January to the 25th 
February 1812, the engine during that time 
making 232,617 strokes. The numbers re¬ 
gistered by tire counter of the engine and 
the indicator were noted each morning and 
evening, and are recorded in a table appended 
to tlic {^er. The differences between each 
two consroutive numbers registered by the 
counter, giving the number of strokes piade 
between each two observations, are contuned 
in one column of the table, and in another 
column ore the differences between the suc¬ 
cessive registrations of the indicator. These 
are followed by the mean registralions of the 
indicator at every stroke of the engine, being 
the quotients of the numbers in the last- 
earned column divided By the corresponding 
numbers of the p^eding column. The 
paper after thul statllig the numbers reg^- 
tered daily by the indicator daring the pe¬ 
riod of trial, proceeds to explain the formula 
to which they are to be applied, in order to 
determine the work done daily by the engine. 
The formula, when rUduced from the general 
one by the introduction of the numerical va¬ 
lues of the constants dependant upon tbi* 
engine, is _ 

U » 161-4474 N - -09051 L. 

In this expression, U represents the uniti 

p2* 
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of work (in lbs. raised one foot high), done 
upon each square inch of the piston through 
any given time, during wluch the number 
registered by the indicator is represented by 
N, and the space in feet which the piston 
traverses by L. The second term of the 
formula, which is very small as compared 
with the first, is a correction for the influ-. 
ence of the friction of the indicator on the 
number registered by it. The formula being 
tiien reduced by the substitution in it of the 
numerical values before alluded to, the whole 
numbi r of units of work per square inch of 
the piston done between the 28th January 
and the 25th February is shown to have 
been 21'464 067*1727. ' From this is de- 
duced the work done during the same time 
upon the whole area of the piston as well as 
the duty done upon the piston for each cwt. 
of coals. Tliese calculations are followed by 
a comparison of the results given by the in- 
dicator with those previously obtained from 
actual experiment by Mr. Wickstced; whence 
it appears, that with a necessary allowance 
for a difference in the lengths of stroke at 
the periods of the two experiments, the re* 
suits of the two are almost coincident, llie 
work per stroke upon every square inch of 
the piston, os obtained by experiment, is 
120*574, whilst as shown by the indicator it 
is 119*338 lbs, 

Professor Moseley exhibited the indicator 
and described its construction and action; it 
consists of two cylinders, each four inches 
long, communicating by pipes with the top 
and bottom of the cylinder of the stcam-cn* 
ginc to which the instrument is applied. In 
each of these cylinders there works a solid 
piston four square inches in area; both being 
Axed upon the extremities of the sjimc rod, 
which (when the indicator is in action) sus¬ 
tains Jn the direction of its length a pressure 
equal to the difference between the pressures 
upon the two indicator pistons, or equal to 
the effective pressure of the steam'on four 
square inches of the piston of the* engine. 
This pressure is made to bear upon a steel 
spring, connected by a link at each end with 
a similar spring, supported at its centre upon 
a projection from tdb frame of the instru¬ 
ment. The pressure of the piston-rod upon 
the lower spring, causes the two springs to 
separate from each other, and the separation 
produced is, by a well-known law of deflec¬ 
tion, directly proportional to the pressure 
sustained, so long aa^the deflections are 
small. A. peculiar form, first suggested (it 
is believed) by M. Morin, is given to these 
springs; one surface of the spring is plane, 
and the opposite snifoce is of a parabolic 
form, by which equal strength is given 
throughout every portion of its length. In 


a spring thus formed, the deflection is distri¬ 
buted more equally throughout, and being 
thus diminished foir a given separation of the 
springs at every point, the elastic limits are 
nowhere so soon exes'ided. 

By this- connexion of the piston-rod with 
the springs, its position is made to vary 
directly as the effective pressure upon four 
square inches of the area of the piston of the 
steam-engine, so that every additional pound 
ill that pressure will cause the piston-rod to 
alter its position by the same ad^tional dis¬ 
tance in the direction of its length. 

A steel wheel (terme^ the inteffrating 
wheel) having the edge milled, turns upon 
the piston-rod as its axist traversing with it 
also in the direction of its length. Through 
the arms ^f this wheel pass three rods, con¬ 
nected at their extremities by two pieces so 
as to form with them a rigid frame, which 
turns, in fixed bearings, upon hollow axes 
through which the piston-rod passes, so that 
the integrating wheel is free to traverqn lon¬ 
gitudinally upon the frame, but cannot re- 
v61ve without carting the frame with it. 
Tlie intt^rating wheel is made to revolve by 
the rotation of a cone which is held in con¬ 
tact with it by a spiral spridg, acting con¬ 
stantly against the extremity of the axis of 
the cone. A system of bevil-wheels commu¬ 
nicates to tliis cone the rotation of a pulley, 
which is driven by a cord carrying a weight 
at one extremity and communicating by the 
other with the piston-rod of the engine, or 
with some point whose motion'uccords with 
it, but travelling through a less space. The 
circumference of the pulley moving precisely' 
as ^he piston, the angle described by the 
cone in any period of time, must be exactly 
in proportion to the space described by the 
piston in that time. The circumference of 
the integrating wheel moving with that part 
of the cone, with which it is in contact, the 
portion of a revolution which it is made to 
describe in a given time, is dependent, first, 
upon the angle which the cone describes 
about its axis, during that time; and se¬ 
condly, upon the distance of its point of 
contact from the apex of the cone .at that 
time. If either of these two elements of va¬ 
riation^ remained always the same, then the 
portion of a revolution, made by the wheel, 
would vary directly as the other, whence it 
follows, by a well-known principle of varia¬ 
tion, tliat when both these elements vary, it 
varies as tlieir product; or that the portion 
of a revolution, mode by the integrating 
wheel in a given time, varies dirSctly os the 
product of two factors, one of which is the 
angle described during that time by the cone, 
and the other the distance of the point of 
contact of the wheel and cone, from the apex 
of the cone. The former of these fimtors 



PEOFESSOE MOSELET'S STEAM INDICATOB* 


vmes directly as the space described by the 
piston of the engine, and the latter as the 
effective pressure tiien exerted by the steam 
upon the piston: therefore tlie portion of a 
revolution* made by t]^ integrating wheel, 
varies as the product of the space described 
by the piston of the engine during a given 
time, by the effective pressure of the steam 
upon it during that time; that is, it varies 
as the work or dynamic effect of the steam 
upon the piston during that time; whence 4 
follows, that the number of revolutions or 
parts of a involution made by the integrating 
wheel, during the stroke is proportional to 
the whole work, (ft* dynamical effect of the 
steam upon the pi^on during the stroke. 

By a number of toothed wheels the num¬ 
ber of revolutions of the integrating wheel 
is registered to five places . of integers, 
and to one place of decimals. *The number 
registered is not diminished by the backward 
motion of the cone during each return 
stnlk^ because the integrating wheel ascends 
to thcr apex of the cone, and remains there 
during each return strokl( so that no number 
is registered during that interval. 

In order effectually to guard, however, 
against any cRnr which might arise from 
this reversed motion of the piston, a combi¬ 
nation of wheels has been introduced, by 
which the revolution of the cone can be ar¬ 
rested during the return-stroke; and to 
adapt the instrument to register (if required) 
every stroke, a fourway cock has been con¬ 
structed, by«hich one of the indicator cy¬ 
linders may be made^ communicate always 
• ^ith the steam end of the steam-engine cy¬ 
linder, and the other to be acted upon by 
the vacuum end: in this case the movement 
of the cone should be constantly forwards. 

The Professor then gave the mathematical 
formula by which the work is determined 
from the numbers registered by the indicator. 
He then described the difference between the 
instrument, and that of M. Morin for ap¬ 
plying the principle of M. Poncelet, to con¬ 
sist, 

Krst, in all those mechanical combinations 
which are peculihr to the instrument in its 
application to the steam-engine. M. Morin’s 
instrument having been applieif to mCasnre 
the traction of horses. 

* Secondly; in the surface of a cone being 
substituted for the plane surfkceof a circular 
disc; by which arrangement the rapidity of 
the changes of velocity due to corresponding 
changes in the position of Ihe integrating 
wheel is dilhinished in the same proportion 
in which the sine of one-half the angle of 
the cone is Ifiss than unity; and the force 
necessary to drive the integrating wheel being 
diminished in the same proportion, the 
chance of an error arising from the slipping 
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of the edge of the integrating wheel on the 
surface from which it receives the impulse is 
lessened in proportion. 

Thirdly ; in the separation of the register¬ 
ing apparatus from the integrating wheel; 
by which separation, whi^pt tiie springs are 
relieved from the effect of the momentum 
and the friction due to the weight of the 
registering apparatus, the latter being in a 
state qf quiescence, the registration is legible 
whilst the indicator is in action. 

Fourthly; in the variable appearance of 
the links connecting the springs together, by 
which variation the same series of deflexions 
may be obtained under different ranges of 
pressure. • 

In fact, that the indicator has nothing in 
common with the comptcur” of M. Morin, 
except the principle of Mr. Ponedet, and 
the springs under a modified form. 

The amount of the friction of the pistons, 
was then examined, and the peculiar con¬ 
struction of their metallic packing explained: 
it was shown also, that instead of great dif¬ 
ficulties arising from the friction of the in¬ 
tegrating wheel upon the cone, or its slip¬ 
ping upon the surface, a very slight pressure 
of the spring produced sufficient adhesion 
to drive the registering apparatus. The 
Professor then explained the advantages re¬ 
sulting from a registration of the duty of 
steam-engines generally, not dflring the time 
of a few isolated experiments, as with the 
common indicator, but extended over any 
given period, and through every stroke of the 
engine, displaying all the changes which had 
occurred during that time:—^with this view 
it had been decided that the instrument 
should be attached to the engines of the 
Great Western steam vessel on her next voy¬ 
age to \merica. 

He thin expressed his obligation to Mr. 
Wicksteed for the facilities afforded him for 
the experiments at Old Ford, and paid a 
well-merited compliment to Mr. Holtzapffel 
for the excellent construction of the indi¬ 
cator. * 

In reply to a question from Mt*. Vignoles, 
he stated that the instrument waS not under 
its present form adapted to locomotive en- 
rines, but that a grant ofi 100/. had been made 
ny the British Association for the construc¬ 
tion of such an insthflnent. 

Mr. Cowper, in compliance with the re¬ 
quest of Professor Moseley, illustrated his 
deseription by setting the instrument in 
motion, showing that the registration de¬ 
pended upon the revcAutions of the integrat¬ 
ing wheel; he demonstrated the cases of 
motion without pressure, and pressure with¬ 
out motion; in the former case, the inte¬ 
grating wheel being Btationary*at the apex 
of the cone while revolving, does not receive 
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■nj faDpvlse from the contact with it, and 
therefore does not register; in the latter 
the surface of the cone upon which the 
integrating wheel traverses, being at rest, 
does not communicate any rotative motion 
to it, and conseqpently no registration can 
take place; but when motion and pressure 
are combined, the cone revolving, and the 
integrating wheel travelling from the apex 
some distance towards its base, the exact 
product of the motion of the cone and the 
steam’s pressure upon the piston would be 
re^st^i-red by the amount of the revolution 
of the integrating whed. 

Mr. Wicksteed observed, that every facility 
had been afforded to Professor Moseley for 
^plying his new indicator, for the purpose 
of ascertaining the duty performed by the 
Cornish engine at Old Ford, but that he 
had not at all interfered with the experi¬ 
ments, being desirous of ascertaining whe¬ 
ther the results would eorrespond with Ids 
trials. That after the work of the engine 
hod been registered while it was making 
about 179,000 strokes, the mean result, as 
staled by Professor Moseley was so nearly 
that arrived at by Mr. Wicksteed, that he 
hod no doubt of the accuracy of the machine 
as a good indicator of the real duty performed 
by the engine; the difference in the result of 
tlie mean pressure of the steam, deducting the 
vacuum, or 0‘731b., was 0*121b., namely, 
according to Mr. Wickstecd’s experiments 
12*94—0*73=l2'211bs., and according to 
Professor Moseley 12’09lbs.; this difference 
might arise from a variation in the mean 
length of stroke daring the two sets of ex¬ 
periments—^from a alight variation in the 
point at which the steam had been cut off— 
from a variation in the level of the water in 
the pump well, or other practical can^s—the 
difference, however was so insignificant, that 
he wquld rely on the accuracy of Professor 
Moseley’s indicator, and allow the possibility 
of a slight error in his own experiments. 

Mr. Farey observed, that Professor Mose¬ 
ley’s instrument must be influenced l)y vari¬ 
ations in tlie length of stroke, for whenever 
the piston makes a long stroke, the cone and 
the train of registering wheels must be 
turned farther rounc^, and would register a^ 
higher number than they would do in case 
of a shorter stroke, supposing the impelling 
force exerted by the steam to be always the 
same. If the instrument could be really 
made to give its results according to the 
actual length of all the varying strokes made 
daring the time of obseVvation, by truly ag¬ 
gregating these varying lengths into one sum, 
the results would be free from the usual 
uncertainty ij^pecting an average length of 
stroke. 

In tlic monthly reports of engines in 


Cornwall the performance is reckoned ac¬ 
cording to some reputed length of stroke, 
which had been fixed upon for each engine, 
when it was first reported, and it is after¬ 
wards assumed that^o departure from that 
reputed length has taken place, when in fact 
such departure does often occur. 

It would be very desirable to have a mov¬ 
ing card applied to the new instrument, in 
order to indicate the impelling force of the 
(team in the cylinder, by tracing carves ou 
pa^r like those by the ordinary^ indicators. 
Tliis, it appeared, might be done with tlie ad¬ 
vantage of causing the paper on which the 
curve is drawn to travel onwards, and bring 
fresh paper into its plaqe, so as to obtain a 
series of distinct curves for as many succeed¬ 
ing strokes. 

The form of the springs of Professor 
Moseley’s iflstrument would be a decided 
improvement if substituted for the spiral 
spring of ordinary indicators; Mr. Farey 
hail applied to an ordinary indicator, a^ nfodc 
of exhibiting at a glance, whether the engine 
was exerting more 8r less force than its or¬ 
dinary appointed task; the plan answen’d 
that purpose; but as it rerpiiscd the indicator 
to be always in action the spfing of the in¬ 
dicator broke after working more than two 
days, he therefore abandoned it. The springs 
in the new instrument were proved by the 
trial at Old Ford to be capable of enduring 
continual exertion without breaking. 

The Professor had stated that the scale of 
flexure of the new springs was 4band to 1>e 
exactly, according to tlieory, equal divisions 
with equal forces; this might be expected, ‘ 
because the flexure of the springs was small, 
and the bending force acted in a direction 
nearly at right angles to the length of the 
springs. In ordinary indicators the scale 
should not always be equal divisions, because 
the wire of the spring being wound spindly 
into a screw of small diameter, the spiral 
obliquity of the thread of such screw be¬ 
comes more oblique to the direction of the 
bending force, as the spring is sti'etched, and 
less ^blique as the spring is compressed, and 
hence the scale of pounds per sqiiam inch, 
by which the curve should be measured for 
summfng up the results, ought to be a scale 
of unequal divisions. 

The indicators originally used b^ Boulton' 
and Watt were of a large size, with a long 
and powerful spring curled into a cylindric 
form, as large |n diameter os could be in¬ 
cluded in the cylinder of the indicator, and 
the motion allowed to the pis^cm by the 
spring was very shork; such indicators were 
judiciously proportioned, and'they do not 
show any sensible inequality of divisions in 
their scale. Bnt recently, indicators have 
been frequently made without the knowledge 
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of tilrir true principle, and the rules of pro¬ 
portion are not observed, so that it will 
sometimes be found, on actual trial of sudi 
instruments with weights, that their scale of 
pounds per square inclt is not in equal divi¬ 
sions, although it is usual to employ a scale 
of equal divisions for summing up the curves 
traced by them. 

In Boulton and Watt’s indicators the 
scale of pounds per square inch was formed 
from actual trud with weights; but such 
trials weif made when the indicator was 
cold, and dismounted from its place upon 
the steam-engine., 

A much better mode is to apply the 
weights on the upper end of the piston-rod 
when the indicator is placed on the cylinder 
of the engine, while it is hot, its piq^on being 
supplied with the same quanti]^ of oil, and 
the spring being in the same state as when 
it is in use. l^e depression of the piston 
by the weights is recorded by drawing a line 
wiuilhe pencil of the instrument on the card 
itself in (be same mann^ as the usual atmo¬ 
spheric line is drawn thereon. * 

A series of lines thus drawn with given 
weights, beco|p% so many original stages for 
subdividing between them, to form a true 
scale for summing up the curve described 
under the some circumstances and nearly at 
the same time. 

Professor Moseley’s instrument lied two 
cylinders and pistons operating in concert 
on the same piston-rod, and springs of pe¬ 
culiar consftnetion ,to indicate the unba- 
^ lanced pressure exerted by the steam to im¬ 
pel the piston of the cn^pne. The elastic 
force wherewith the steam acts above the 
piston (called the positive pressure or ple¬ 
num) is shown by a common indicator, but 
the elastic force wherewith the uncondensed 
steam is at the same time reacting beneath 
the piston (called the negative pressure, or 
imperfect exhaustion or vacuum) is not 
shown; hence the observations are limited 
to two odd halves of the stroke made by the 
piston; those halves being commonly the 
plenum during tjie descent, and the exlians- 
tion dilring ascent of the piston; it is 
taken for granted that the other t«(p odd 
halves are &e same as those which are ob- 
^rved, although such assumed parity is not 
always the true state of the case. 

In the new instrument the indication that 
it would make by drawing on a card, would 
be that of the difference suhButing between 
the plenuiy above, and the exhaustion be¬ 
neath, the piston of the engine daring its 
descent and iqicent, whbrefore it would indi¬ 
cate on one card os much as two ordinary 
indicators can do on two cards, if they are 
applied one to the top and the other to the 
bottom of tiie cylinder of the steam-engine; 


in that case eadi indicator shows on its own 
card what the elastic force of tiie steam is 
daring the plenum, and what it is daring the 
exhaustion, but the required result (which is 
the difference between the two) must be ob¬ 
tained by combining together in the compu¬ 
tation those distinct curved lines which are 
drawn on two separate cards. Profossor 
Moseley’s combined indicator pistons, act¬ 
ing on the same springs, would at once indi¬ 
cate such difference, by the curve which it 
would trace on the one cord. 

In answer to a question from Mr. Farkes 
as to whether the new instrument had been 
put to any other test than its apparent 
agreement with Mf. Wicksteed’s estimate of 
the resistance overcome, and whether the 
common intlicator had been applied to the 
engine at the same time, Profossor Moseley 
said, that he had not compared the instru¬ 
ment with any other, but had subjected Mr. 
Wicksteed’s calculations to a rigid investi¬ 
gation, and folt quite satisfied that they 
approximated closely to (he truth. He relied 
upon them as corroborations of the accuracy 
of the instrument. 

Mr. Parkes observed that it would have 
been more satisfactory to engineers to have 
been assured that every means had been 
taken to demonstrate the truth of the results 
recorded by an instrument which had such 
important functions in view. *He wished to 
know in what manner the pressures denoted 
had been ascertained,—^whether by weights 
or by comparing them with a mercurial co¬ 
lumn. He had found the latter mode more 
exact than weights, in verifying the scale of 
the common indicator, as the instrument 
being heated was then in precisely the same 
state aj when it was in use. He had found 
that a egrtain amount of correction was fre¬ 
quently necessary, as both the spring and the 
amount of piston friction were affectgd by 
heat. 

Professor Moseley replied that the instru¬ 
ment 1ml not been compared with the mer¬ 
curial column, but that the resistance of the 
springs, and the friction of the piston and 
instrument generally, had been ascertained 
by very accurate experiments, so that he had 
^nll confidence in the risults. 

Mr. Parkes ^d .tl)^t notwithstanding the 
respect and deference he fdt for Professor 
Moseley’s attainments and ingenuity, his 
past experience would not permit him to 
place entire confidence in the results afforded 
by the instrument Indeed he considered 
them to be altogether fallacious as represent¬ 
ing the force acting on the pisUm of the 
Old Ford engine. He could not admit that 
the apparent near identity ^ween Mr. 
Wicksteed’s computations of resistance, and 
the constant indicator’s registration ^of forcr 
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amounted to proof of the instrument’s ac¬ 
curacy : for, it seemed to him that Mr. 
\i^icksteed h^ omitted to take into account 
one important item of force, without the ex¬ 
ertion of which, a piston could not be brought 
from a state of rest into a state of motion. 
He referred to the force required to give ve¬ 
locity to the piston. Mr. Wicksteed had 
weighed the greater part of that resistance 
which might be called ponderable, apd bad 
estimated the remainder, assigning about 
12 lbs. per square inch on the piston as the 
total amount, alter deducting the resistance 
to the piston’s descent arising from uncon- 
densed' steam. Hius, an elastic force of 
12 lbs. on the piston would counterpoise a 
resistance of 12 lbs., but the motion would 
not ensue until a superior force ^rc applied. 
Considering the number of strokes made by 
this engine per minute, Mr. Parkes could 
not estimate the velocity of the piston at less 
than from 300 to 400 feet per minute, which 
was very great for this enormous mass, and 
would require the exertion of proportionate 
power. He regarded the piston of the en¬ 
gine loaded with 12 lbs. per square inch, as 
he would a ball of 12 lbs. weight in a gun 
balanced by a fluid of a corre.sponding clastic 
force; but such ball would remain motion¬ 
less unless it were propelled by some addi¬ 
tional force. This state of things had been 
denominated by Professor Barlow '* the pre¬ 
paration for motion.” Now ns Mr. Wick- 
steed’s estimate proceeded no further than 
the production of this state of things, and as 
Professor Moseley’s Constant Indicator re¬ 
corded the mean pressure of the steam in 
the cylinder os barely equal to it, he could 
not assent to the accuracy of either method 
of determining the total resistance overcome 
by the steam. *■ 

Mr. Parkes would cite the expeHence of 
others as to the quantity of force actually 
expehded in giving velocity in a Cornish en¬ 
gine, over and above that necessary to bal¬ 
ance the weight at the opposite end of the 
beam, friction, &c., included. In i.he fifth 
part of vol. iii. Trans. Inst. C. E., Mr. 
Enys has reported some experiments made 
at Mr. Phrkes’ suggestion, on several cn- 
gines. He would ate those of the Tresa- 
vean, as the cylinder was of the same dia¬ 
meter as the one at Old Ford, vix., 85 inches. 
The water load was equivalent to 12lbs. per 
square inch on the steam piston, and when 
a^ttt half the usual velocity was given to 
the piston in the in-door stroke, a pressure 
of about 17^158. was ^denoted throughout 
the stroke, by a mercurial column connected 
with the cylinder. Mr. Loam had since 
transmitted to him the following abstract of 
experiment made on tbe same engine, Jan¬ 
uary 28, 1842. “ Two indicators wereused 
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at the same time, and an open merenrial 
gauge. The engine was held in-doors until 
the mercury became stationary, in order to 
ascertain the mintoium quantity of steam 
power necessary to«prodace motion. The 
pressure was 151bs. per square ineh, when 
the water load was 121b8.” 

Here, then, a force of 31bs. was found re¬ 
quisite to establish an equilibrium between 
the power and resistance; and a farther 
force of 2 Jlbs. per square inch was necessary 
in order to urge the mass at about the half 
of its ordinary velocity. Mr. £nys stated 
that less pressure was exhibited when the 
engine was brought in slower, and vice verad; 
and this was consistent pith every-day ex¬ 
perience. 

Now though the Old Ford engine had not 
to overeSme so much friction^ resistance 
as a deep mlhe engine, yet, having a weight 
to raise, according to Mr. Wicksteed, alone 
equal to ll’81bs. per square inch on the pis¬ 
ton, Mr. Parkes was of opinion tbqt this 
could not be effected at the ufual working 
velocity, with leas tiftan 14 or 151bs. pressure 
of steam per square inch. He would sug¬ 
gest to Mr. Wicksteed, to» repeat Messrs. 
Enys and Loam’s experimeifis, and also to 
work his engine with steam reduced nearly 
to such pressure in the boiler as would barely 
sufiiee to bring the jdston down. Such ex¬ 
periments would confirm or invalidate the 
results given by Professor Moseley’s instru¬ 
ment, and probably lead to the discovery of 
its imperfections, should any ei&st. 


PURIFICATION OF THE WATER SUPPLY 
OF THE METROPOI.IS. 

Sir,—I perceive by some letters which 
I have lately perused in your scientific 
periodical, that the subject of a supply of 
pure water is again brought under dis¬ 
cussion . That question has been so often 
brought forward, and so ably seconded 
by men eminent for rank and scientific 
knqwlcdge, that I should not presume to 
address myself to you bn the subject, 
were^it not that 1 think it the duty of 
every individual to communicate his ideas, 
when those ideas are based on a desire to 
romote the comfort and health of num- 
ers of his fellow-creatures. Many com- 
laints of the water supplied in different 
ouses have met my cars of late, and 1 
really think that if Mr. Stuckuy’s inven¬ 
tion can be rendered available for our 
gieat metropolis, it certainly ought to 
receive that attention forthwith which so 
excellent a plan deserves. 

Much money has been expended, and 
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partial good has been obtained, but that 
18 not enough when an evil can be reme¬ 
died effectually. If, by means of the 
invention I have alluded to, the water of 
our noble* river can be restored to its 
pristine purity, and delivered clear, and 
nee from extraneous matter, to every 
house in London at so cheap a rate as 
that specified by Mr. Stuckey, it does 
appear to me that all the companies in 
London ought to adopt it immediately ;* 
and their backwardness on this occasion 
is only another proof of that mistaken 
economy which distinguishes this calcu* 
lating age. They have already spent 
enormous sums—thepr expend every year 
costly incomes—on inefficient modes of 
advancing a most important object, and 
now they hang back, alarmed*at the idea 
of further expense. But let them recol¬ 
lect ^that if this invention should be proved 
to realize all that it promises, their ex- 

S enses, after the first gost would be re- 
uced, and the object of many years of 
inefi'ectual eiFor| gained at once. 

1 hope the iinic is not far distant when 
the new company which is forming will 
supply us with water far superior in 
quantity and quality^ and at an infinitely 
cheaper rate, than what we now receive 
from the existing monopolies. 

1 have the honour to be, yours, &c., 

• A Constant Readeb. 

London, July 5, 1842. * 


CORUSCATING BURNER. 





Sir.—The above figure represents an 
apparatus for exhibiting a most beautiful 
experiment. The flame A arises from 


the combustion of oxygen and hydrogen, 
which are separately conveyed to a pe¬ 
culiar burner by the two conducting 
pipes, C and D. In this burner, which 
should be very thick and solid, a tubular 
cavity B is bored, which branches off at 
the bottom, and is there connected to a 
compression blow-pipe box F, by means 
of the curved tube E, and the stop-cock 
G.* '^e part B is about one quarter 
filled with fine filing of either iron, sink, 
copper, antimony, tin, silver, or their re¬ 
spective sulphurets. The hydrogen and 
oxygen gases being now let on and lighted 
the compression box stop-cock is turned, 
when a gust of expanding air, or oxygen, 
throws up dll the metal filings through 
the intense compound flame, and into 
the atmosphere burning with vivid scin¬ 
tillations and of the most beautiful colours 
imaginable. The same thing may be done, 
and with, I think, some trifling advant- 
age, by reversing the apparatus, so that 
the flame may play downwards, and rais¬ 
ing it a few yards from the ground. No 
blowing apparatus will be here necessary, 
the filings being merely dropt through 
the tube B, which should in this case be 
open at both ends, the uppermost one 
being provided with a funnePto facilitate 
the introduction of the various metals. 

I am. Sir, yours, &c. 

M. J. Brazendale. 


THE DISC PROBLEM. 

Sir, —The long-pending problem of 
the di^s having never yet been satisfac¬ 
torily e.Yplained, I will, with your leave, 
attempt a solution, and by so doing add 
one more to the list of candidates fop the 
high honour of solving this very perplex¬ 
ing query .f 

Having paid a good deal of attention 
to this curious phenomenon, I have tried 
the experiment in almost every variety 
of way, which has led me to the follow¬ 
ing conclusion:— theX a current of air 
tn rapid motion, in any direction, loses 
the power, to a certain eadent, of lateral 
resistance. In proof of this, I will men¬ 
tion an experiment or two, and then 
apply it to the solution of the case in 
ha nd. _ 

* If such a thing be not easily procuredi a pair 
of common domestic hand-bellows answers veiy 
well. 

t The phenomenon alluded to by our correspon¬ 
dent was first noticed by M. Clcment%esorines, and 
was the subject of several papers in our 8th and 9th 
volumes. See particularly vol. IX.| p. 

M. M. 
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To prove, then, that idr In motion loses 
part or its lateral resistance; Suspend a 
pair of scales to within a | of an inch of 
a flat table (such as are used for weigh¬ 
ing weights of 1 or 2 lbs., the flatter the 
scale-pans, the better) ; place an ounce 
weight in one scale, whicn will raise the 
other an inch from the table; then, with 
your mouth level with the table, apd near 
the empty scale, blow smartly underneath 
it, and it will immediately preponderate 
with some force. The blast from a pair 
of bellow's produces the same effect. 
With the breath alone, 1 have made the 
scale to descend in opposition to 4 oz. in 
the other scale, and nave no doubt but I 
could raise double the weight by increas¬ 
ing the superficial area of the scale-pan 
under which the blast is directed. 

On this point one more experiment 
will be conclusive:—Procure a piece of 
tin or copper tube, say } inch wide in the 
bore; flatUm one end till it is only I thick, 
allowing it to expand in width as much 
as it will; then fasten it to one end of a 
common card thus,—allowing it to over¬ 



lap the card about a ^ of an inch, and 
give the card a slight curve lengthwise, 
so that the tube will be on the hollow 
side of the card; then lay another card 
(loose) upon this, in such position that 
the end of the tube is between them; 
then, with the tube in your moutU, hold- 
it in a horizontol position, blow, and 
whether the moveable card be above or 
1)elow, it will maintain its position, so 
long as the blast is continued. When 
the moveable card is undermos^ small 
w’eights tony be suspended from it, as in 
the disc experiment; the stronger the 
blast, the greater the weight supported; 
there is this difil>re\e;cc, however, between 
it and the discs, that in the latter thc^ 
whole force of the blast'is directed against 
the moveable disc, operating to its disad¬ 
vantage, so that it is only the difference 
of pow’er between the two that retains it 
in its place, whereas, in this case, having 
no opposing influence* to contend with, it 
is held in its place with a greater attrac¬ 
tive force. 

1 conceive the sudden fall of the baro¬ 
meter during a heavy gale of wind to 
be analpgous to this, and produced by a 
similar cause. 


We next come to the consideration of 
the question, fVhy do currents of air 
lose part of the power of lateral, resist¬ 
ance r To illustrate this, wq will sup¬ 
pose air at a given pressure to be forced 
through a pipe of a certain width, at the 
rate of 2 feet per second. If any part of 
the pipe be enlarged to double the width, 
in that part it will only travel at the rate 
pof one foot per second, its velocity bear¬ 
ing a constant proportion to the width of 
that part of the tube, when compared 
with the end at which .it entered. ^ 

In the case of the discs, the air, after 
it leaves the tube, radiates in every direc¬ 
tion, and as it increases in^ superficial 
area, the thickness of the^ rings of air, 
so to speak, become diminished, in pro¬ 
portion to their lateral expansion; other¬ 
wise the velocity of the current must be 
retarded, as demonstrated in the pipe 
experiment; hence we see the Veason 
why the experinflsnt succeeds beet when 
the discs are a little concave, for by this 
means the capacity of the space between 
them is justly proportionAl to the ever- 
varying dimensions of the current. The 
space is thus occupied by air in rapid 
motion only, and under such circum¬ 
stances that every particle of air preserves 
the full amount of velocity, or momen¬ 
tum, imparted to it on entering the tube; 
consequently, any fosse applied to sepa¬ 
rate them, is in opposition to that mo-, 
mentum, because, as we have seen in the 
case of the pipes, an increase of volume 
retards the velocity of a current, so in 
this case, if the distance between the discs 
be increased, the air on leaving the tube 
receives a check, and is compelled to 
occupy a space greater, and assume a 
velocity less, than is due to it. 

Once more: Lay the moveable disc 
on a table, and bold the disc with the 
tube within i or of, an inch of it, 
commence blowing, and tbe otbVr disc 
will inmediately jump up, and stand, or 
rather hang, at the proper distance, so 
that the space between them shall W 
occupied by tbe current only ; the air in 
its passage through the tube acquires a 
velocity that carries it forward through 
the increased *8pace, till its power is ex¬ 
hausted ; the whole of the iftomentum 
imparted to it in ibe tuln? is consumed in 
an eiFort to draw after it the]air between 
the discs, the movable one rising to sup¬ 
ply its place. 

By giving insertion to these remarks 
in your highly useful publication, yon 
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will confer an obligation on one who con* 
aiders himself deeply indebted to your 
work for much valuable information. 
Perhaps it may be the means of drawing 
the attentiAn of scientific men once more 
to this subject, for it must appear to every 
one an exceedingly humiliating circum¬ 
stance, that an experiment apparently so 
simple, should remain so long in xtatu 
quo. 1 remain. 

Yours, very respectfully, ' 
• William Wynn. 

Beverly, lune 27, 1642. 

ABSTRACTS OV STEWVICATIONS OF ENGLISH 
PATENTS RECRNTLT ENROLLED. 

John Garnett, Merchant, v*d Jo¬ 
seph Williams, Manufact(;|iing Che¬ 
mist, BOTH OF Liverpool, for an im¬ 
proved method of manufacturing salt from 
brine. Enrolment Office, May 9, 1842. 

Ins1;|ail of applying the heat to the bot¬ 
tom or sides of the pims containing the 
brine to be evaporated, the patentees adoptf 
the very novel mode of passing the heat in 
the form of s^An through tlie brine, by 
means of pipes or tubes. What we claim 
is the mode of heating brine in the manufac¬ 
ture of salt, by applying cylindrical or 
curved surface pipes or tubes for conveying 
steam through brine.” By and by we may 
expect to sec the heat itself laid under the 
embargo of a patent monopoly I 

John EovAuds, o^ Shoreditch,Warb- 
iiousEMAN, for improvements in giving 
Signals on railways. Petty Bag Office, 
June 11, 1842. 

Mr. Edwards, the patentee of these im¬ 
provements, says, ”1 am aware that at 
stations on railways there arc lamps used by 
which it is indicated to a comuig train 
whether it is to stop or to proceed beyond a 
lamp; and (that) there are also surfaces 
used for like purposes for the day; but 
there is no means of making a communica¬ 
tion to a coming or passing tnun, or between 
two trains.” In, this assuinptiou Mr. Ed¬ 
wards iip assuredly very much mistaken, as 
may be seen by reference to thp spedfica- 
tions of Mr. Curtis, Mr. Hancock, ana two 
oj three other preceding patentees who 
might be named.* Mr, Edwards' ” improve- 

* If Mr. Edwards had said there were no means 
adopted, lie would have said no more than probably 
is true; fur notwithstanding the muinber of good 
signal systems which have bc‘en lately invented, we 
have not heafd of any of them coming into use. 
At the opening of the Frim^se Hill Tunnel, on the 
Birmingbain lin<^ and at the Paddingtnii Terminus 
of the Great Western, the system of Mr. C. 11. Curtis, 
dpsetibed in our No. 043, has been experimentally 
applied (at Mr. Curtis’s own expense) for a great 
many months past, and acta so well as apparently 
to leave nothing to be desired: hut that is ail— 
neither Company adopts it—they see and approve. 


ments” consist first as regards night signals, 
in using a series of lamps or surfaces ” in 
such manner as to obtain varied communi¬ 
cations thereby, according to the different 
combinations which maybe made, by closing 
and opening the various lamps in different 
orders and uonibinations in respect to each 
otherand secondly, as regards day signals, 
” by the use of a series of thin plates, and 
by the different changes which may be ob¬ 
tained by turning some edgewise and pre¬ 
senting others to view.” The reader will 
aee, at once, that there is nothing in these 
so called ” improvements,” but what is very 
old and also very well known. The claim 
is to ” the mode of^ using a series of lamps 
or surfaces, and of obtaining and giving 
signals or ctAnmunicatiuiis on railways, by 
the varied combinations which may be had 
by the changing of the relations which the 
lamps or surfaces bear with respect to each 
other.” 

Francis Marx, Esa., of No. 81, Eaton 

SaVARE, IN THE COGNTY OF MIDDLESEX, 

for certain improvements in the cotistruction 
qf ships or other vessels, and the methods of 
propelling them. Rolls Chapel Office, June 
16, 1842. 

Tliese improvements consist, first, in a 
peculiar mode of forming the hulls of ves¬ 
sels ; secondly, in the application thereto, or 
to vessels of the common coifhtruction, of 
submerged propelling or paddle wheels; 
and thirdly, in a method of connecting tiiese 
submerged wheels, or any otlier paddle 
or propelling wheel, with the steam-engine 
and that part thereof called the waste pipe, 
for the purpose of fadlitating the condensa¬ 
tion of the steam. 

1. ” In constructing the vessel,” says the 
patented*,^” I provide a curvilinear or arched 
deck, which 1 call a shield deck, to 'be faced 
with iron, and which I form to an arc|} of 
any desirable curve, which facing shall form, 
with the direction of any missive discharged 
from cannon afloat, an angle of any desiml 
degree, A that it may glance or throw off 
said missive. The said shield dedk, in con¬ 
nexion with the hull or parts of the vessel 
below it, forms an air or water-tight bulk 
^ead, which may he divided into one or 
more compartments,, and gives (liy its dis¬ 
placement of water) f buoyancy by which 
said vessel will float, though said vulnerable 
parts of the vessel, or those parts above tlic 
line of said arch and its abutments, be 
pierced or tom by shot, so as to admit 
water. The steam-effgines, mochimny, and 


but pointiiig tu the procllgiouH number of passengers 
conveyed without accident, seem to ask Whether 
it is worth while lieing at a farthing dt expense fur 
the sake of the two or three (* old women or eccle¬ 
siastics’) who may be occasionally smMhed to 
picc< 
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water-wheels, are placed below said shield 
deck, and every part of them below the 
water line, so as to be oat of reach of 
shot; and the water-wheels being from their 
position submerged, are relieved from the 
effect of the sea.” 

For the better elucidation of this branch 
of his improvements, the patentee gives 
drawings of a steam-vessel adapted for har¬ 
bour defence, showing the shield d^k faced 
with iron, and supported by wooden or metal 
beams, or angle iron beams. The abutments 
of ihe shield deck are directed to be joined 
and secured all round the vessel, *‘inany 
convenient or suitable manner, and at any 
required distance below the water line, so as 
to be out of the reach of shot.” The sum¬ 
mit of the shield deck is in ar line with the 
line of the keci and midship, and is elevated 
the same distance above the water line os its 
abutments are below it. The hatches or 
hatchway is placed midship in the summit 
of the shield deck, and fitted with water¬ 
tight metal sides, to travel or slide fore and 
aft on or within the shield deck. The abut¬ 
ments of the shield deck are in like manner 
below the water line, and by reason of their 
distance below it, out of the reach of shot; 
and as the surface of the shield deck is faced 
with iron, and may be made to present any 
desirable angle with the direction of any 
missive dissharged from cannon afloat or 
otherwise, it is considered that such angle 
will cause the said missive to be glanced or 
thrown off,” so that that part of the vessel 
which is under the surface of the shield, will be 
effectually protected from the effect of shot. 

2. The water-wheels of the vessel revolve 
horizontally under water. The wheels are 
hollow water-tight cylinders or drums, to 
whicli paddles or floats are attached; and 
are placed in wheel cases or openings made 
in the sides of the vessel, and fitting the 
wlutels as near as may be without being in 
contact. The wheels may be either fixed 
permanently to or made to detach at plea¬ 
sure from vertical shafts passing thiough the 
floor of the vessel into the wheel cases; and 
in the floor a pedestal and stufling boxes are 
placed, the former to support the wheel 
shafts in their position, and in which they 
also revolve, and the latter to exclude the 
water. The lower eifdd of the shafts are in 
the shape of an inverted cone, and revolve 
on metal steps fixed in the bottom of the 
wheel openings or cases. The upper ends of 
the water-wheels are connected to the steam- 
engine by a crank ot'wheel. The middle 
parts of the paddle wheels are made hollow 
and water-tight, that they may be light and 
buoyant, so as to relieve their shafts from 
weight and'friction. 

3. The third improvement, which relates 


to the steam-engine, and by whidi it is 
stated additional power may be obtained, 
and the noise commonly produced by the 
escapement of the steam in its passage from 
the cylinder is avoided or lessened,” consists 
in making a communication by means of a 
pipe between, and frx>m the escape pipe or 
opening of the cylinder to the centre of the 
upper part of the propelling wheel cose en¬ 
compassing the submerged paddle wheel, so 
, that not only does the wheel case serve as a 
sort of exhauster to the engine, but ** the 
centrifugal action given by the l)addle-wheel 
to the water contained within the whed-casc, 
is made to condense the'escaped steam.” 

The claim is, 1. Tp the application of 
shield decks to vessels constructed of metal 
or wood, whether propelled by steam power 
or any bther power.” 2. ” To the applica¬ 
tion of submerged propelling wheels upon the 
principle described, whether placed verti¬ 
cally, horizontally, or obliquely, for the 
purpose of propelling vessels.” Am.1 3. 
** The method of using the steam-en^ne for 
,the propulsion of fressels, by which the sub¬ 
merged propelling wheel-case or apparatus 
is made to serve os an cxhqystcr or exhaust¬ 
ing medium, and the water dontained within 
the wheel'Case in which it revolves, as a 
condenser, thereby conferring all the advan¬ 
tages of a condensing engine with the light¬ 
ness and simplicity of the high-pressure 
steam-engine, with also the noiseless action 
of the former.” 

Hknry Ho von Wat8ok,'-of Bolton, 
IN Tns County of LiIncastkr, Consult¬ 
ing Chemist, Jbr etrtain improvements in 
dressing and finishing cotton and other 
fibrous substances and textile and other fa- 
brics, part or parts of which improvements 
are applicable to the manufacture qf paper, 
and also to some qf the processes or opera¬ 
tions connected with printing calicoes and 
other goods. Rolls C^pel Office, June 21, 
1842. 

These improvements, as far as regards 
dressing, consist, firstly, in the removd, by 
sinking off the fine protruding fibres and 
loose filamentous matter from thq articles 
and goods mentioned; and secondly, in im- 
pregfihting the articles and goods with a cer¬ 
tain solution, mixture, or size, by which the 
articles when dried have additional body and 
stiffness given to them, and the fine fibres 
which before protruded ore caused to lie 
down. 

The improvements in. the first descrip¬ 
tion of dressing are carried into effect by 
submitting yarn, thread, and textile and 
other fabrics, whether comprised of cotton or 
any other organic fibrous substance, or of 
any mixture of organic fibrous substances, to 
the action of air, either atmospheric, or that 
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resulting from the ignition of combustible 
matter or other air, of a temperature so high 
as to be capable of burning or charring line 
or downy organic fibres. For this purpose 
the patentee prefers preparing the air, by 
causing atmospheric or other lur containing 
oxygen, to be blown or otherwise forced 
upon charcoal, coke, or other combustible 
matter in an ignited state, liy the active 
combustion thus carried on a highly heated air 
is produced. It is found convenient to have , 
the coke or other combustible placed in an 
ignited state %pon and distributed along the 
flat iron bed of a furnace about 12 inciies 
wide, 12 inches dec^, and about 12 inches 
longer than the wid^ of the cloth intended 
to be dressed in the middle, and from one 
end to the other of which bed there is an 
orifice about a or ^ an inch wide f which 
orifice externally communicates wtth one end 
of a pipe or channel, whose other end is con> 
nected with a fan, bellows, or other apparatus 
capuMe of furnishing a continuous and regu¬ 
lar strdm of air to the furnace to keep up 
the combustion of the fuA when the opera-* 
tion of dressing is going on. The door of 
the furnace should be of iron, and made to 
fit tight when fhut; the sides and ends of - 
the furnace, except the door, may be of 
brick-work, but the roof or top of the fur¬ 
nace should be of iron or other metal capable 
of standing the long-contiuued action of a 
high temperature. The roof may be flat, or 
curved, or tapering upwards to a narrow 
edge (ridged) droin the sides of the furnace, 
through the middle of the roof; and from 
one end to the other of it there should be an 
orifice from j/ip to f of an inch wide, for tlte 
emission of the hot air, besides which vent 
there should Irn none other for the emission 
of air from the furnace. When the goods 
ore intended to be dressed merely on the 
surface, it is is only requisite to cause them 
to pass quickly in an extended state from 
one roller to another (as is usual in dressing 
by contact with a red hot metallic plate, or 
the flame of combustible gas), at a short dis¬ 
tance over and across the orifice in tlie ^f 
of the furnace wllbn a stream of the heiued 
air is passing therefrom. The distance of 
goods from the orifice, and thb speAl at 
which they are passed, is regulated at the dis- 
efetion of the operator, according to the rate 
of combustion going on in the furnace, and 
the force of the air blowing into and 
through the funiace ; but when it is desired 
that the dressing shall be eflScted, both on 
the surface t>f the g^ods and in tlie inter¬ 
stices of their texture,* a draft should be 
created on thef upper surface of the goods 
and directly above the orifice from which the 
hot air is issuing out of the furnace by the 
application and use of the same apparatus, 


which is ordinarily used for a similar pur¬ 
pose when goods are being dressed, by the 
exposure of them to the action of the flame 
of combustible gas. The patentee does not 
claim as part of his invention the use of 
any of the mechanical means before men¬ 
tioned, nor the use of any particular mate¬ 
rials, but what he claims is “ the application 
to goods intended to be dressed by singe¬ 
ing of ajr, made so hot as to bo capable of 
bunting or charring tlie fine fibres of organic 
matter, that is, causing the goods which 
are to be dressed and the heated air to be in 
contaejt witli each otlicr till the desired effect 
is produced, not confining himself to any 
particular mode of acausing the air to be 
heated, nor to any particular manner of ap¬ 
plying the air%hen heated." 

The second improvement in dressing is 
stated to have " the effect according to the 
degree in which it is applied, of giving in¬ 
creased body, marketable appearance, and 
seemingly improved quality, to yarn, thread, 
cloth, and other goods, spun, woven, or 
otherwise prepared or manufactured from 
cotton or other fibrous substance, or from a 
mixture of two or more kinds of fibrous 
substances." It consists in impregnating 
the goods with a solution of sulpliatc of 
magnesia, sul[>hale of soda, or sulphate of 
potash, or a mixture of two or more of those 
salts, and then drying them. *Whcn it ui 
intended that the dressing, stificning, or 
finishing material, that is to be applied to 
the goods, shall possess more odlicsiveiicss 
than that which would result from the use of 
a solution simply of the salts mentioned, the 
solution may have gum, mucilage, or starch, 
or flour size, mixed with it-—the strcngtli of 
the solution and the quantity of gum or 
other adhesive matter to be added, being 
regulatcd^id varied at tlie discretion of the 
operator, and according to the effect intended 
to be produced. If the goods are dcsircxl to 
be made very stiff, the solution of the salt 
will be required to be a saturated one, formed 
at the teiAperature of G()° or higher; if they 
arc not desired to lie mode stiff, bftt to have 
a moderate apparent increase of body given 
them, it will be sufficient that the solution 
used be of the specific gravity (temp, (if)'’) 
^15 or loss. Tile solution may be applied 
in the same manner as%hat in which a flour 
or starch size solution or mixture is usually 
applied; and in such case the excess may 
be squeezed out by passing the goods be¬ 
tween rollers—after which tlie goods may be 
dried in the usual iiAniicr, when they will 
have acquired the increased body and altered 
appearance. So much of this part of the 
patentee's invention, as regards the use of a 
solution of sulphate of iiiagnesit, is appli¬ 
cable to the manufacture of pajier. The web 
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leaf or sheet of f^aper having been formed 
and dric(], is to be immersed in, passeit 
through, or otherwise impregnated with the 
solution of salt, (the same observations re¬ 
lative to the strength of the solution, as 
above, being attended to) ; the excess of the 
solution is removed by passing the paper 
between rollers, or by pressing it between 
folds of some absorbing substance; the pa¬ 
per is then to be dried, after which it will 
have more body and stiffness than if the 
solution had not been applied. What the 
patentee claims tmder this head of his in¬ 
vention, is ** merely the application of a 
solution of sulphate of magnesia in the 
manufaiiture of paper, *and the application 
of a solution of sulphate of magnesia, sul- 
pnute of soda, or sulphate of*potash, or of 
a mixture of two or more of the salts to the 
other descriptions of goods before mentioned 
or alluded to, without confining himself to 
any precise manner of effecting the applica¬ 
tion." 

The improvements in finishing consist in 

appljring to cloth and other goods, woven 
or otherwise, prepared or manufactured from 
cotton or other fibrous substance, or from a 
mixture of two or more kinds of fibrous 
substances, a compound produced by mixing 
a solution of sulphate of magnesia with a 
solution of resin in alkali, (this alkaline 
comhination^f resin being an article much 
used under the name of * Vegetable Size,' 
in the manufacture of paper,) or with a 
solution of soap, combination of tallow or 
other grease, and alkali." A quantity of 
the alkaline combination of resin (** vegetable 
size") or of soap being dissolved in water, a 
saturated or other solution of sulphate of 
magnesia is added thereto, by which a double 
decomposition takes place ; the ^fesin or 
grease (as the case may be) and the magnesia 
beiqg precipitated together, and the sulphuric 
acid and the alkali forming a sulphate of tlm 
alkali. The quantity of the sulphate of 
magnesia to be added, depends mon the 
strength of the solution of resin y it being 
known whin sufficient has been added, by a 
further addition not forming more precipi¬ 
tate : and the strength of the solution of 
resin to which the* solution of sulphate 
magnesia has to be added, depends upon the 
thickness of the mixture which the operator 
is inclined to use. The mixture may either 
have starch or flour size niLxed with it or 
not, according to the discretion of the 
operator; and it may be used in the manner 
in which a mixture o^ flour size with china 
clay and other earthy matter is generally 
used, after which the goods may be dried in 
the usual n^nner. 

A modification of this finishing process is 
also dsuned, which consists " in first passing 


the cloth or goods through, or otherwise im¬ 
pregnating them with, a solution of sulphate 
of nitignesia, and in afterwards passing them 
through, or otherwise impregnating them 
with, a solution of nap, or of the ‘ vegetable 
size,’ or vice versa.*' The double decomposi¬ 
tion spoken of takes place, and a mixture of 
magnesia and grease or resin is deposited in 
and among the fibres of the substaiice of 
which the cloth is formed. The cloth after 
t having had the excess of the finishing mate¬ 
rials squeezed out by being passed between 
rollers or otherwise and then dried, is ren¬ 
dered to a great extent impervious to water. 

'Hie use of a compound formed by mixing 
a combination of alkali and resin, or a com¬ 
bination of alkali and grease, with sulphate 
of magnesia, is also applicable to the manu¬ 
facture of paper. The sulphate of magnesia 
instead of Alum is to be put into the paper- 
engine along with the vegetable size or soap, 
and therein mixed with the pulp, as alum and 
the vegetable size or soap generally aro f the 
sulphate of magnesia forms a substitute for 
dhe alum, and of ifc crystals about 332 parts 
by weight are required to supply the place 
of 487 parts of alum. * 

I'he patentee does not claidi the use of the 
vegetable size or of soap per «e, cither in the 
stiffening and finishing of goods, or in the 
manufacture of paper, but he claims " the 
application of the compound formed by mix¬ 
ing a combination of resin and alkali, with 
sulphate of magnesia, and also the applica¬ 
tion of the compound formed by mixing a 
combination of tallow* or other grease and 
alkali with sulphate of magnesia, both iif 
ttfe stiffening and finishing of goods, and in 
pai)er-making, whether the said compound 
be mixed with any other ingredient or ingre¬ 
dients or not, and without confining himself 
to any proportions or qualities of the several 
ingredients used in forming the compounds, 
or to any particular manner of applying the 
comimnnds." 

A further improvement in stiffening and 
finishing textile fabrics is described by the i>a- 
ten|ee, and conrists in " submitting or expos¬ 
ing the cloth or other gdbds aftea having 
been immersed in, or otherwise impregnated 
with,* or having had in any way applied 
thereto, a solution or mixture of, or contain¬ 
ing sulphate of magnesia, or alnm, or othAr 
salt, having a metallic oxide for its base, to the 
action of an atmosphere of, or one consider-. 
ably impregna^d with, ammoniacal gas, by 
which the magnesia, alumina, or other metal¬ 
lic oxide becomes liberated fnPm the acid 
with which it was combined, and is deposited 
in or upon the cloth or goodS." This ^ 
of the patentee’s invention, so far as regards 
the use of ammoniacal gas for cansiag metal¬ 
lic oxides to be deposited in or upon the 
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cloth and other gooda, is applicable to some 
of the procesaes or operations connected with 
printing calicoes and other goods; for in¬ 
stance, an atmosphere containing ammoniacal 
gas can be used as a subi^tute for a mixture 
of chalk and water, or for a solution of 
lime, or soda, or potash in water, in causing 
the deposition of alumina and other metallic 
oxides, from the acids forming with them 
salts, and which salts are applied to goods 
intended to have that style of printing ef-^ 
fected upon them called ‘ padding.’ The 
suit or mixtdk^ of salts, or its solution, hav¬ 
ing been padded upon the calico or other 
goods, the article,^ either before or after 
being in some dcguise dried, la to be ex¬ 
posed to an atmosphere of, or one consider¬ 
ably impregnated with, ammoniacal gas, after 
which it wili not be necessary to rin^ it in an 
alkaline solution, or mixture of chalk and 
water. What is claimed in this part of the 
specification, is, the causing cloth or other 
goods, after the same have had in any way 
or in fRiy degree applied thereto a solution 
or mixture of any kind, Antaining sulphate^ 
of magnesia, alum, or other salt, whose base 
is a metallic oxidg, to be so acted upon by on 
atmosphere of, Ar containing ammoniacal gas, 
as. that the metallic oxide forming the base of 
the salt contmned therein, shall become de- 
posito d i^y upon the cloth, calico, or other 
goodiK^I^ 

Another improvement in dressing, stiffen¬ 
ing, and finishing, described by the patentee, 
consists in applying to the goods “ a combi¬ 
nation of ammonia with lard, tallow, oil, or 
other grease, or a combination of ammonia 
with wax, spermaceti, or stcarine, or a mil- 
ture of any two or more of those ammoniacal 
combinations, either alone, or mixed with 
starch or flour, size or gum, mucilage or 
any other matter.” ^o form the combina¬ 
tion, the lard or other grease, or the wax, 
spermaceti, or stcarine, should be softened'or 
just melted, by the application of heat, after 
which there should be added thereto liquor of 
ammonia, the mixture being agitated till the 
combination is complete. When the prepa¬ 
ration of,the compound is well managed, one 
part by weight of liquor of ammonia, whose 
specide gravity is 0*96, is enoii^h fbP two 
parts of any of the other mentioned articles. 
%e combination having been formed and 
allowed to cool under exclusion from the 
atmosphere, may be dilated and passed 
through a fine sieve, when the mixture or 
solution, either alone or witlf other matter, 
at the disefbtion of the operator, may be 
applied to the cloth or other goods in the 
manner in which starch or flour size is usu- 
ally applied. The cloth is then dried and 
submitted to sudi other medianical finishing 
operation os is desired, the ammoniacal part 


of the combination whidi was applied having 
been dissipated during the drying of the doth 
or goods, and the grease, wax, or other mat¬ 
ter (as the case may be) being left therein or 
thereupon. The patentee lays no claim, to 
the formation of a compound of ammonia 
with lord, oil, or other grease, nor of ammn - 
nia with wax, spermaceti, or stearine, but 
he claims the ” application to cloth or other 
goods iiathe dressing, stiffening, and finishing 
thereof, for whatever purpose the —id cloth 
or goods may be intended, of combinations 
of ammonia with lard, tallow, oil, or other 
grease, wax, spermaceti, or stearine; and of 
ammonia with all or aqy two or more of the 
other several ingredients, however the said 
combination or combinations may have been 
formed, not Confining himself to any parti¬ 
cular proportions of the ingredients forming 
the combination or combinations mentioned 
or alluded to, nor to any particular manner 
of applying any of the combinations.” 

The last improvement spedfied by the 
patentee, which relates also to finishing cloth 
and goods, consists in ** drying them by the 
application of the'heated air produced by or 
resulting from the action of atmospheric air 
or other air containing oxygen, upon char¬ 
coal, coke or other carbonaceous matter in a 
state of ignition.” The carbonaceous matter 
is to be burned in such a stove as is usually 
employed in warming building^f and the air 
resulting from the combustion, instead of 
being carried directly by a flue into the ex- 
temd atmosphere, is allowed to pass into 
the room or chamber in which cloth or 
goods are hung or extended for drying. The 
drying produced has the effect of giving the 
cloth what is called by the trade a hard 
finish.” 

• 

PATENT LAW CASE—THE SOLAR LAMP 
PATENT ANNULLED. 

Court qf Queen’* Bench. 

Westminster, June 4, 5, 1842. 

{Bffbre Mr. Jueiice (^leridge and a 
Special Jury.) 

The Queen 'v^ynner. 

* The Solicitor.Geferal, Mr. Kelly, Mr. 
Hindmareh, Mr. H. Sill, appeared for the 
prosecution; and the Attorney-General, 
Mr. M. D. Hill, Mr. Cron^ton, and Mr, 
Webater, for the defendant. 

This was a proceeding by ecireftuiae, the 
object of whidi was to repeal a patent, ob¬ 
tained by the defendant for the application 
of a principle of which he claimed to be the 
inventor, and which he allege^ could be 
applied to any lamp or gas-burner. [For a 
full description of this patent see Meeh, 
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Maff.f voL xxxiv. p. d3.] This principle 
was the introduction of atmospheric air at a 
point below the point of combustion, and 
the deflection of Uie air by means of metal 
or other deflectors upon the flame at a point 
above the point of combustion. The patent 
obtained by the defendant (and which was 
now sought to be rescinded) was issued in 
December, 1837, and the chief grounds on 
which its validi^ was impugned was, that 
the invention was not new; for that the ap¬ 
plication of atmospheric air in the way de¬ 
scribed in the patent had been long ago 
known and practised, and great numbers of 
lamps had been mad^s upon the same prin¬ 
ciple. The expired pateflt of Upton of 1828 
was particularly relied on. The present 
patent was also impugned for want of 
clearness in the specification. The defence 
was, that the patent claimed nothing but 
a new application of a principle; that the 
principle itself had been vaguely known, 
and tried to be acted on some years ago; but 
that it was the defendant alone who had 
brought it into scientific and useful applica¬ 
tion, and in substance, that the difference 
between him and those who had formerly 
directed their efforts to the same point, was 
the difference between success and the want 
of it. A great many scientific witnesses 
were examined to make out this defence, and 
the case occ&pied the court from its sitting 
on Monday till late on Tuesday afternoon. 

Afr. Jmtice Coieridffe summed up the 
case to the jury, who returned a verdict for 
the Crown. 


KOTES AND NOTICES. 

Viamondi.^ln a paper recently read before the 
Royal Asiatic Society ** on the Mineral l^sources 
oJf India/* Lieutenant Newbold mciUions the 
universal belief among the miners of India that 
diamonds grow; that worn-out excavations, after 
a lapse of rest of fifteen or twenty years, may again 
he examined,'and fresh diamonds will be found in 
them. Although at first little disposed to pay any 
attention to such a belief, Lieut. Newbold found, 
subsequently, reason to consider it more ijj^liy; and 
he is now of opinion that the belief is not without 
foundation. *lle has generally found that the opi¬ 
nions of the natives on these matters is, in the 
main, correct; and has himself witnessed the ex¬ 
traction of diamonds, in tolerable abundance, from 
excavations long iiegledicd as worn out. At many 
mines the natives content themselves with workfnsr 
the old excavations in succession, which they coii- 
Btaiiily find profitable alter a sufiicient lapse of 
time, although abandoned before as unproductive. 
The smaller size of diamonds in modern times may 
perhaps be accounted for on this hypothesis, the 
cupidity of the contractors not allowing a suffi¬ 
cient interval of rest to intervene between the 
workings. [We are surpffsed that so acute and 
generally so rational an observer as Mr. Newbold, 
should lend his sanction to such nonsense.] Dia¬ 
monds are divided by the Hindus into four castes, 
to which they give the names of their own civil 
dlstinctionH; fee best diamond being called a Brah¬ 


man, and the lowest a Sudra. The largest recently 
found was dug up at Punnah, and* it was sold for 
400/. 

Pork and Corn Oi7s—So successful have been late 
experiments, that pork (If the lean part is excepted) 
is converted into stearfee for candlcsf a substitute 
for spermaceti, as well as into oil. The process 
is simple and cheap, and the oil is equal to any 
in use. Late improvements, also, have enabled 
experimenters to obtain sufficient oil from corn 
meal to make this profitable, especially when the 
residuum is distilled, or which is far more de¬ 
sirable, fed out of stocks. The mode Is by fer- 
iHientatlon, and the oil which rises to the top is 
skimmed off, and ready for burning without further 
process of manufacture. The quantity obtained is 
ten gallons in 100 bushels of meal. Corn may be 
estimated as worth fifteen cents per bushel for the oil 
alone,when oil is worth 1 dollbr, 50 cents per gallon. 
The extent of the present manufacture of this corn 
oil may be conjectured fronv the desire of a single 
company to obtain the privilege of supplying the 
lighthouses on the upper lakes with this article. If 
It-om meal and pork the country can thus be sup¬ 
plied witli oil for burning, and for machinery, and 
manufactured? chemistry is indeed already applied 
most beneficially to aid husbandry .—Report to Con- 
gresa, of American Commiaaioner of Patents. 

The ** TridenV* Steamer^ which is beyond all 
question as fine a vessel as ever floated upoif salt 
water, has just been put on the Edinburgh station 
by tile General Stean i Navigation Company. She 
^as launched early in September of last year, from 
the yard of Messrs. Wigram and Green, and was 
constructed under the immediate direction of T. 
Brocklebaiik, J':sq., and is said; by many naval 
arcliitects, to be superior to any vessel yet launched 
from the Royal yards. Some idea of her strength 
may be formed from the fact, that although but of 
1,000 tons, she has more timber in her than the 
Britiah Queen. In length from head to stem she 
measures 195 feet: her breadth of beam between 
the paddle-boxes being 51 feet: her engines were 
built at the Company’s works, at Deptford, and her 
speed is equal to that of any vessel of similar ton¬ 
nage. The coai-boxes, wliich surro&nd the engine- 
room, hold 200 tons of fuel, and she has stowage 
fur 670 tons of goods. Floating on the water, either 
w4h or without her cargo, the Trident is a sur¬ 
passingly handsome model; carrying, in hull and 
rigging, all the strength of the Government war 
steamers, devoid of their characteristic heaviness 
of appearance. The quarter-deck is large, and 
from its height the passengers have a clear look-out 
a-head of the ship. The main-deck, from the en¬ 
gines not breaking through the decks, as is gene¬ 
rally the case, is large and commodious, and forms 
an excellent promenade well sheltered by the fore¬ 
castle and quarter-deck from the wind. Cabins 
adjacent to the larboard paddle-box are appropria¬ 
ted to the first and second mates, that they may 
alwavs bo handy to the deck. Near these Is the 
coolu kitchen, capable of providing for three 
huiiured persons; and large fird-pumps a];p fixed in 
different parts of the vessel, which are examined 
daily, whilst several life-preservers are on deck in 
case of accident. The engine-room, in which there 
are three galleries, one above the other, running 
over the works, is lit by means of reflectors, anC 
regular berths are fitted adjoining the machinery 
fox the engineers and stokers.—Pos/ Magazine. 


0;:^ In^nding Patentees tmy be supplied 
gratis with Instructions^ by applimtion (posU 
paid) to Messrs. J. C. Jioo^tson and Co.^ 
166, Fleet-street^ by whom is ^ kept the Oftdy 
Complete Rfxhstey of Patents Extant 
(from 1617 to the present timej. 


LONDON: Edited, Printed, and Published by J. C. Robertson, at the Mechanics' Magazine Office. 
No. 16G, Fleet-street.—Sold by W. and A. Galignani, Rue Vivienne, Paris, 

Machin and Co., Dublin s and W. C. Campbell and Co., Hamburgh. 








RfiaiSTKi^ anc.gx.z||,T3?e. 


No. 988.] 


. ^TUBDAT. JULY IS, 1842. 




i« No. IM^naot-tirto I • 


£AdM 9ii 



▼Q|it Sma^yao# 








50 


MB. BOOTH S BBOtPBOCATINO VALVE PROPBLLBBS, AND NSW 8TSTEM OP PRO- 

PBLLINO VESSELS. 


Mr. Henry Booth, whose name is so 
honourably identified with the rise and 
progress of the railway system in this 
country, has recently bmn applying his 
active and sagacious mind to the kindred 
subject of steam navigation; and J;he re* 
suit has been the discovery of what he 
considers to be an improved method of 
applying sieam power to the propulsion of 
vessels through water, for which he has 
obtained letters patent, and a pamphlet 
now before us, (anticipatory of his spe¬ 
cification,) in which the p^nciples and 
details of that method are very fully, and 
we need hardly add, very cleverly ex¬ 
plained.* 

The pamphlet opens with an investi¬ 
gation of the received doctrine that the 
mechanical power expended in giving 
different degrees of velocity to bodies 
propelled through water is as the squares 
of that velocity. Mr. Booth ** demurs 
entirely'* to the correctness of this doc* 
trine. He says it is not at all recognised 
on railways, where the established rule 
is, that i^fivc horse^power will accom¬ 
plish five miles an hour, ten horse-power 
will efibet ten miles an hour,” and so on; 
and he endeavours to show, both by ar¬ 
gument and by experimental evidence, 
that it comes all of grievous theoretical 
blundering, that it has been recognised 
anywhere else. With the high respect 
which we entertain for Mr. Booth, it 
gives us great pain to be under thb neces¬ 
sity of saying at once that, so far, his 
paipphlet is a most signal failure. Ir is 
evident, in the first place, from his state¬ 
ment of the **rattona/e of the quadruple 
ratio,” that he does not understand what 
he has u^odertaken to refute; and, in the 
next place, some of the comparative ex¬ 
periments which he cites, are admitted 
ny himself to be qptirely in favour of the 
quadruple ratio, while others are as dia- 
inebically opposed <o' it—^a circumstance 
of opposition which indicates, of necessi¬ 
ty, some great error in the conditions Of 
the experiments; for, as he truly observes^ 

' * The TheMjr sn^ Practice of Propelling 
through Water, with Observations on the Compara¬ 
tive Resfstanee oilbrcd by Water to Bodies moving 
through it at ditbeeut Veloeitlea, comprising also a 
Description,^ an improved method ot applying 
Siehanicai Power to Steam Navigation.— ByHenry 
Booth, 46 pp. Svo. Banes, Liveipool; Weale, Lon¬ 
don. • 


«fiicts in natural philosophy never con¬ 
tradict themselveilr' If Mr. iBooth will 
read and ponder well the ** Experimental 
Equiry” (1794) of our first authority on 
this as on other mechanical subjects, 
John Smeaton, a work which we cannot 
(believe he has'ever seen—we are per¬ 
suaded (such is our impression of bis ha¬ 
bitual candour) that he will himself ac¬ 
knowledge that he is^ altogether in the 
wrong \ and in the hope that he will do so 
soon, and that such willhe the happy result 
of his self-examination, we shall refrain 
for the.present fTom entering more par¬ 
ticularly iqto his very singular heresy. 

We cannot, however, quit the subject 
—even for the present—without express¬ 
ing by the way our extreme surprise, to 
see it asserted by so great an authority in 
/‘ailway matters €s the treasurer of the 
Liverpool and Manchester Railway, 
that, lo double any ggven speed on 
railtcpySf all that is wafited is double 
the power. Seldom has there been 
a greater mechanical mistake promul¬ 
gated. If this is to be taken as a sample 
of the received doctrines on railways, 
no wonder the received dividends are so 
unexpectedly, and hitherto so unaccount¬ 
ably, small. It is of the s*kme class of 
fallacies exactly, as the oft-exploded one 
in political economy, that the product oi* 
2 X 2 is always, and of necessity, 4. 

What Mr. Booth's heresy in regard to 
the theory of the quadruple ratio has to 
do with his patented improvements in 
ship-propelling, he docs not explain; and 
fortunately, perhaps, for the reputation of 
the latter, it is not easy to discover. In 
point of fact, there is no connexion between 
them. The one may be exceedingly 
erroneous (as we take it to be), and the 
other not in the slightest degree affected 
by 4. 

Ihe patented impipvementa of Mr. 
Booth may be described generally gs 
consisting in a concentration of the me¬ 
chanical power employed in steam-ves¬ 
sels ; and this concentration his pamphlet 
leads us to efinsider under two heads,— 
first, a concentration of the pdNer exerted 
by the paddle-wheels; and second, a con- 
centratiem of the power produced by the 
steam-engines. 

First, then, as to the concentration of 
the power exerted by the paddle-wheels, 
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booth's new system of frophlsiok. 



the following is Mr. Booth's own expla¬ 
nation of the means he has contrived for 
this purpose:— 

C 

The principle, I suggest, consists in a 
concentration of sicarly the whole force of 
the eti^ne or moving power, into ORp-tenth 
or other small portion of each stroke of the 
piston; and I make use of such concentrated 
force to^ effect a proportionably powerful 
stroke with the propellers; the momentum 
of the vessel so gained carrying it onwards, 
through the water, till the next stroke. The 
moving levers or beavs (B), through which 
tiie> power is communicated, are worked 
by an engine or engine* Ite t^ ordinary or 
most approved way. C No. 1 and 2, figure 
1, are cam wheels, which 1 employ to com¬ 
municate the power of the engine to an up¬ 
right lever L, vibrating on its axis (A) at its 
foot, and connected at the top by rod and 
crank with the main shaft S, to which the 
propelters are attached. The crank or shoii 
lever, thus fixed to the main shaft inddt of 
tlm vessel, (forresponda in its movements 
witb the propdlers, fixed to the same shaft 
ottfr/de f£e vessel. is tite propeller—one 
on each aide of the vessel-^-serving instead 


of ^e paddle wheel; the portion of it to 
which the water offers resistance, and by 
means of which the vessel is propelled, con¬ 
sisting of a valve plate (V) working on hinges 
like a valve or door, kept close by a move- 
able cross-bar, when forced in the direction 
required to propel the vessel; and, on -the 
return motion opening on its hinge or axis, 
and yielding to the water, so as to offer little 
or no resistance; the movement of the pro¬ 
peller or single paddle being vibratory, back¬ 
wards and forwards, instead of the rotary 
movement of the ordinary paddle whed. 

“ It jfiR bckperceived, that when the work¬ 
ing beam is in motion, and the cam wheel 
No. I is made to revolve in the direction, 
indicated by the arrow, the com which occu- " 
pies about one-tenth part of the wheel's cir¬ 
cumference, and which is shaded dark in the - 
drawing, communicates motion to the up- 
lij^t lever L, through the firictiop whed F, 
which moves between and receives its motion 
from the two cam wheds, onc^ thus causes 
motion to the crank and main diaft, and 
consequently to the propellers. The for¬ 
ward or prindpd motion is effected in one- 
tenth portion of the whole revolution of the 
cam wWls (or double stroke of the piston), 
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the earn of wheel No. 1 occupying about 
one-tenth of the periphery of the cam wheel; 
while the return motion of the lever L, 
bringing ^ack the propellers with the valves 
or Iraves open (V figure 5), is effected slowly, 
by means of the extended com, on the wheel 
No. 2, also shaded dark, which moves in the 
same direction, as indicated also by the 
arrows. This cam (No. 2) comes into ope¬ 
ration when the other cam ceases to act, and 
occupies about nine-tenths of the periphery 
of the whael No. 2. Hie return motion, 
therefore, of the lerer(L), and consequently 
of the propeller, is about nine times ehvoer 
than the primary motion effected by the 
cam of the wheel No. 1, the engine working 
equably tiiroughout. The upper end of the 
lever L, we have stated, is connected with 
the main crank f M C) which is attached to 
the main shaft (S\ and moves simultaneous¬ 
ly, and in the etme direction as the propdlers, 
constituting mechanically a lever of the third 
dasss But the crank being only 4 feet in 
length, to a propeller otfO or 24 feet radiij^, 
the velodty of the extreme end of the pro- 
pdler—^that is^of the closed valve plate or 
paddle-board* u proportionably more rapid, 
and being also a great depth below the eur- 
face of the water, the effectiveness of the 
propdler is multiplied in a greatly increased 
ratio. 

** Now, the mode of operation is as fol¬ 
lows in the forward or ordinary movement 
of the engineThe cam wheels. No. 1 and 
2, are moved ronnd in the same direction 
by cranks and connecting rods, communi¬ 
cating with the reciprocating beam in«the 
ordinary way, r^^ated by the slow uniform 
speed of the engine piston, which I will 
suppose 2^ miles per hour. The dimensions 
of the engine, cam wheels, levers, &c., must 
obviously vary with the sise of the vessel 
and other circumstances. In this descrip¬ 
tion, 1 suppose the engine or engines to have 
a five feet stroke—the cam whrels to be 10 
feet diameter each, making one revolution 
with each double stroke of the engine. The 
cam attached to the periphery of the %rheel 
No. f in the forward movement, extends 
along 3 feet of the circumference (abaut onc- 
tenth of the whole), and projects 15 inches 
• from the circumference in its extreme action, 
which is consequently the extent of motion 
communicated to that point of the lever L, 
which forms the centre or aris of the friction 
wheel F. This point is ladf way betw^ 
the pivots or axis A, on which-the upright 
lever rrets and vibrates, and the upper end 
E: con^uently, the upper end £ moves 
2 feet 6 inches, while the cam communicates 
a motiem of 1 foot 3 inches to the eenire of 
the vibrating lever. The upper end of the 
lever bring connected with the main crank 
MC, communicates to it a 2 feet 6 inch 


vibrating or bell-crank motion. This crank, 
or short lever, I suppose 4 feet long, ancl 
attached to the main shaft, to which the pro¬ 
pellers also are attached (one on each side 
the vessel), and the propriiers I suppose to 
be 20 feet long from the main shaft to the 
centre of the valve plates, or paddle boards, 
or five times the length of the main crank, 
(10 feet from the shaft to the water, and 10 
feet ^p in the water); the paddles or 
valve plates, therefore, will make a stroke 
of 12^ feet, while the crank end moves 
2 feet 6 inches in the same direction. Now, 
this movement or stroke of 12^ feet in the 
water, is effected jjrhile the cam wheel No. 

1 moves oae-fenfA peert of a revolution, 
or that portion of the revolution which 
effects the action of the cam No. 1 against 
the upright lever L, in the forward move¬ 
ment of the engine; consequently, the pro¬ 
pelling, stroke of 12)r/eef in the water is 
effected while the engine piston moves one 
foot, or one-tenth of a double stroke. If 
the piston, therefore, moves at the rate of 
two miles and a half an hour, the propellers 
will move through the water at the rate of 
2^ by 12f, or 31^- mt'fee an hour s the in¬ 
crease of speed being effected by the quiet 
and smooth motion of the levers; the centre 
or bearing point of the lever L moving cmly 
1 foot 3 inches in each direction, with each 
double stroke of the piston. 

** The speed of the propelling valve plate 
is here stated at thirty-one miles per hcrar, 
but it is obvious that this may be varied by 
varying tbe size of the cam or the propor¬ 
tion of the levers or cranks; or by modify¬ 
ing the eweep if the cam, the velority of the 
propeller may commence at 12 or 14 miles 
an hoar, (a little below the supposed speed 
of thc*ve88el, and therefore producing no 
shock), and gradually increase to 30 or 35 
miles, and then diminish down to 15sor 20 
miles an hour before the end of the stroke.' 

** Still further, to render smooth the mo¬ 
tion ofethe propeller, a range of q;>rings is 
placed on each side of the valve plate, to 
render the riiutting acition of the plate against 
the supporting cross-bar smooth and gi^ual, 
the springs assisting tlie opening movement 
* of the valve plate on the return motion of 
the propeller. Hhis; every thing like shock 
or percussion in the action of the propriler 
is to be avoided, and a smooth and nearly 
uniform motion imparted to the vessel. 

" It is thus evident that the propdling 
movement is accom^died in about one-tenth 
of a revolution of the cam wheel, or one-tenth 
of a stroke of the engine piston. The duty of 
the engine during (he remaining nine-tenths 
of the stroke being to bring bkek, at a dow 
speed, tbe propeller with open valve, to keep 
up the momentum of the heavy exun wheels, 
and quietly to raise the piston of the pneu* 
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matic cylinder, whidi, by its descent is to 
asrist the principal movement or rapid 
stroke of the propdler.”—^pp. '22—27. 

** Figs. 2, 3, 4, and 5, are separate 
drawings of the propeller, diown during the 
action of the vidre-plate, and the mode in 
whidi it may be thrown out of gear or put 
into iaei gear, either- on one side or both 
sides of tile vessd—or it maybe thrown out 
of gear on one side, and continued in gtar on 
the other side—or* be put in iaei gear on 
one side, and Jbrward gear on the other side, 
when it is wanted to bring the vessel quickly 
round; the utility of all which operations 
will be obvious to nauticql men. 

** Fig. 2, is a front view of the propeller 
with the valve-plate closed, (V^ the lower 
edge supported by the sliding cross-bar O. 
nils bar has a motion up and down of about 
3 inches, effected by a lever on deck, attached 
to the bar by two connecting-rods r r. 

' When it is lowered down, the v^ve-plate is 
loose, and will move backwards and forwards 
on its hinge or axis A A, having no power to 
propd the vessel either backwards or for- 
waids; but when the bar is raised 3 inches, 
the lower edge of the valve-plate is forced 
by the water against the cross-bar O, and 
the propdler comes into action—and it is 
evident that, according as this sliding-bar 
is raised at th'^ /hint or iaek of the valve- 
plate, the propeller will become efficient to 
move the vessd either forwards or backwards, 
which may be done in a second of time at 
the option of the engineer, on one side of 
the vessel or both, and eitiier with or with- 
our reversing the engine. 

" Fig. 3 is a side dew of the propeller, 
showing the moveable bar and connecting- 
rod, guided in a slot behind the bottom of 
the valve-plate—the connecting-rod^ (r) ex¬ 
tending up to the deck, where it is worked 
by the lever as before explained, being 
lowered a few indies, when required to throw 
the valve-plate out of gear, or to allow tiie 
valve-plate to passtothe opposite dds of the 
'crosa-bar, and so become efficient to move 
the vessd in the opposite direction. 

** Fig. 4 is a side view of the propdler 
with the valve-plate qpen, and nearly invisi¬ 
ble, the edge of it only being seen.” 

” Fig.*6 is a perspective view of the pro- 
pdler.’*—pp. 28—30.. 

The ** great point” which Mr. Booth 
considers he has here accomplished ‘‘is 
the saving of fuel, and of expense, in the 
ordinary working of the vessel,** for,— 

‘‘ The forward stroke being effected daring 
about one-tedth of the double stroke of the 
engine, the remaining nine-tenths of each 
stroke of the engine having only to bring 
hick at a slow pace the propdler with the 


valves open, is prindpally employed in ac- 
cumulatiug the reserved power, of which we 
shall speak hereafter—^keeping up the motion 
of the heavy cam wheels, and thus preparing 
for the next great strOke of the propdiers.” 
—p. 32. 

Mr. Booth illustrates this view of the 
efficacy of his reciprocating propellers by 

the following instances— 

& 

” In thus concentrating tlie mooring power 
into a short interval of time, with afterwards 
a respite during a longer interval, and so on 
alternately, we copy the natural movements 
of those animals whose clement is the water. 
A fish, by the muscular exertion of the tail, 
is propelled rapidly forward by one strenu¬ 
ous effort, af|er which the momentum gained 
is suffident to keep up the motion till the 
muscles have recovered their tone for another 
stroke. The same plan of operation is pur¬ 
sued in a fast-rowing boat where a rapH and 
powerful stroke is (Effected with the aggre- 
g&te power at command, after which there is 
an interval occupied by the returning move¬ 
ment of the oar, daring whib](, the strength 
is recruited fur another effort; the momen¬ 
tum gained, carrying the boat forward in the 
interval. Ibe principle and general mode 
of operation which I propose appears thus 
to be sanctioned by the motion of fishes in 
their own element, imd by the operation of 
our swiftest boats moved by manual power, 
in which latter case the.altemate effort and 
rdaxation is altogether optional; as in a 
boiy; of six oars, instead of pulling all toge¬ 
ther, the rowers might, if they pleased, pull 
—two, and two, and two, keeping up, al¬ 
most without intermission, a multiplicity 
and continuous succession of smaU pulls, in¬ 
stead of a comparatively few vigorous strokes, 
with pauses or intervals between, as experi¬ 
ence has proved to be the moat efficient 
course. 

” Perhaps the best popular illustration of 
the advantage, and in some cases, absolute 
necessity, of concentrated pewer, in the pro¬ 
pulsion of vessels- through watw, ihay be 
found in theiworking of a /{^ boat. These 
boats are fitted with ten or twelve oars, and 
their service being required in storm andu 
tempest, every mechanical means that inge¬ 
nuity and physical, strength can supply is 
little enough for the accomplishment of tiie' 
object. o 

” Imagine a life boat departing iiw a ship¬ 
wreck, three or four miles distant,' with a 
hurricane blowing, as is too often the case, 
right on the land. life boat has ten 
oars, with as many men to work tiiem. 
Suppose the continuous plan of working to 
be attempted, with ten men pulling in quick 
euccessiwn, the effort, indeed, is almost con- 
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iiiiMOUt; bat it u tbe ooatinaous effort of one 
man, and against the tempeat and the surge 
the boat stirs not a foot from the diore. 
Bat change Ae plan of operation; adopt 
the aggregate and condbtrated plan, instead 
of tbe separate and continnoas. Let the 
ten men pull once, and the boat boands 
over the wave and makes head against the 
storm: a pause for a moment ensues after 
the first stroke, and the tempeat seems likdy 
to drive back the boat; but after a brief inf 
terval, anolher puU —* a long pull, a strong 
pull, and a pull altogetiier,’ (the principle 
has become a proveeb,) the boat again springs 
forward with quicken^ speed; its own mo¬ 
mentum now keepffit moving during the in¬ 
tervals of the strokes, and by the united and 
repeated efforts of the teU rowers judiciously 
applied, finally reaches its destiEotion. 

No single and separate efforts of the 
ten men, however rapi^y applied, t» sucees- 
rion, one i^er the other, could have accom- 
plishod the object. And in what does the 
continuous spiking of #ie ten floats of the 
paddle wheel daring every stroke of the en¬ 
gine—^in what d^es this differ from the dis¬ 
jointed and separate efforts of the ten men 
in the life boat ? The ordinary paddle wheel 
distributes the power of the engine equally 
over the whole drcumference of the j^dle 
wheel, say 100 feet. I propose, to concen¬ 
trate the whole power of the engine into a 
strong pull of ten or twelve feet, wherein 
the reserve nower is accumulating for the 
next stroke.”—p. 35^ 

• Mr. Booth proceeds, in the second 

{ >lace, to explain how he would accun/h- 
ate or store up the power not made use 
of during the nine-tenths of the stroke 
when his propeller is inactive, and give 
it out when wanted in aid of the efficient 
tenth. The following is the plan which 
he proposes for this purpose:— 

Q, Fig. I, is a pneumatic cylinder, dosed 
at each end. The stroke of the piston will be 
to the same extent as the motion of the up¬ 
per end^'of the upright lever L to which the 
piston 18 attach^ by a chain and wheel, as 
shown in figure 1, or other efficient mode of 
connexion. The reserve power is brought 
Into action as follows:—^Ihe cylinder Q is 
to be filled with air more Or less compressed 
by a small force pump. If the stroke of the 
pneumatic piston is 2 feet 6 indies, the length 
of the cylinder space should Ife 5 feet. When 
the piston Is at the bottom, the air must be 
forced into the cylinder, to the density, 1 
will suppose, «f lOOlbs. per square inch (the 
exact amount of compression to be at the 
option of the engineer). As the cam wheel. 
No. 2, moves the propellers slowly back 
with the valve plates open, the pneumatic 
piston will be slowly raised, and when the 


stroke is finUhed, the area nhovs the piston 
will be diminished one-half, and the density 
of the compressed air will consequently be 
double, or 200 lbs. per inch, which, on the 
return of the upright lever L will power¬ 
fully assist the steam-engine or prindpal 
moving power in effecting the forward or 
main stroke of the propeller. If found de¬ 
sirable a small portion of air may be ad¬ 
mitted* underneath the pneumatic piston, 
which, being compressed on its descent, will 
act as an air cushion, to prevent any shock 
at the end of the stroke. The diameter of 
the pneumatic cylinder as well as the degree 
of compression on jthe air, must be left to 
the judgment of the constructing engineers. 
In the draiiing (figure 1) the cam of the 
wheel No. 1 is represented in the position of 
Iiaving just completed its action on the lever 
L, and propeller P in the principal move¬ 
ment propdlingthe vessel forward i and the 
cam of wheel No. 2, just about to commence 
the slow backward movement by which the 
reserved power is raised, and the levers or 
propellers quietly brought back and placed 
in position for the next effective stroke. 
p. 27. 

Mr. Booth calculates that the gain 
which may be effected by this double 
concentration of power is actually as ten 
to one! • 

** We will suppose that it is desired to 
make the forward strokeof the propellerequal 
to the pull of a thousand horse. If the con¬ 
centration be ten-fold, a steam-engine of a 
hundred horse power should suffice; or, to 
cover extra friction, &c., say, 200 horse may 
be required. ITie pneutnatie cylinder and 
cam wheels wUl effect the rest. A cylinder 
3 feet diameter with a stroke of 2—6 and 
charged with air at lOOlbs. per indi pres¬ 
sure, and slowly compressed into aboul^ne- 
half its bulk, would answer the purpose.”— 
p. 40. 

Mr. Booth anticipates that people may 
wonder how be is to get a valve plate or 
paddle-board large enough to act as a 
fulcrum to his thousand horse pull or 
Jever; but he nves tlfe following reasons 
for believing uiat^e of corresponding 
dimensions will not be at all required; 
that, in fact, ” a very small” one will an¬ 
swer every purpose. 

“ I will admit that in the proposed scheme 
it will be desirable t/9 have valve plates lai!|;e 
enough to meet a far greater resistance in' 
the water during the main stroke of the pro¬ 
peller, than the resistance at present offered 
to the, paddle wheel during th^bame extent 
of motion. But a small vidve plate or pad¬ 
dle board will accomplish this object. I shall 
suppose that on the proposed plan the pad- 
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die board will be three times as deep in tbe 
water as the floats of the ordinary paddle 
wheel. By the law of bydrostaties, this con< 
diUoD would give five times the power to the 
vfater at a fviertm of resutaneei which is 
its proper function in relation to the paddle 
board. Consequently a paddle board of Mree 
tguare feet area would be as eflScient at the 
increase depth as one 15 feet area ^ the 
lesser depth; but that is not all. The vi¬ 
brating propeller may, in its princijial move¬ 
ment, be made to move twice at fast as tbe 
paddlewheel, which will increase theeificieucy 
again of the fvlenm probably two-fold ad- 
ditionnl, making the 15 feet equal to 30. I. 
think there need be little apprehension, 
therefore, respecting every smalhvalve plate 
being sufficient to give out the requisite 
power, the comparison being between deep 
water and high velocity in the valve plates, 
and thallow water and a flower motion in the 
ordinary paddle boards.”—p. 41. 

Assaming that Mr. Booth is right in 
his new theory of concentration, and the 
new practice which he eei-ks to found 
upon it, this grand practical result would 
follow, that the whole marine steam 
power of the country might be at once 
multiplied tenfold ; or, to make allowance, 
as he says, IWr such matters as ** extra 
friction, &c.,*' say fivefold. Every ves-* 
sel of lOO-horses power might at once 
be converted into one of 500, and the 
jPene/ope, of 650, now on the stocks, 
might have her unparalleled magni¬ 
tude increased to the prodigious amount 
of 8250-horses power 1 You have but 
to adopt Mr. Boothes reciprocating; valve 
propellers, cam wheels, and pneumatic 
cylinders, and behold the'prodigy achiev¬ 
ed! t 

But can such things really be P Can 
the true principles of steam navigation 
have remained so long hidden from the 
anxious scrutiny of the many eminent 
men who have devoted themselves to 
their elucidation, that it should have been 
reserved to Mr. Booth to pour, all at 
once, such a flood of light upon them P* 
Mr; Booth who kndw's so little of the 
science of his own particular business, 
railway transit, as to suppose that dau6ie 
jEioir^, douUe speedf is the rule by which 
It is regulated P However possible, it is 
assuredly not very prooable. We do not 
hnitate to state our own strong impres¬ 
sion to be, that the whole aflair is a delu¬ 
sion—.very oingeniously conceived, and 
most skilfully and jdausibly advocated— 
buiilUt'a delusion. We have not left 
oungfarea room to rcfpfe in detail Mr. 


Booth's various positions, but we shall 
add a few general observations, which 
may sekve to indicate the grounds on 
which we rest our <^nion. . 

The concentration of effort which Mr. 
Booth proposes to accomplish by his re¬ 
ciprocating-valve propdler, though treat¬ 
ed by him as something quite new, is no 
more than has been tried to be accom¬ 
plished many times beforfl; it is the ob¬ 
ject of all the feathering paddle-wheels 
which have ever been invented; and the 
object also of every sort of wheel in which 
it is endeavoured to place the floats so that 
they shall only act again ft the water when 
they can act with advantage. A paddle- 
wheel, the floats of which act onlv during 
the front half of each revolution, is just as 
good an example of intermitted action, as 
the case of the boat with its ten rowers, 
so much dwelt upon by Mr. Booth. The 
paddles, it is true, |ct one after tbe other, 
w^iile the rowers act all together, but the 
difference in time between the two opera¬ 
tions is so extremely small,^qi, in all pro¬ 
bability, to reduce them, in point of effici¬ 
ency, to a very near equality. Between 
the single reciprocating propeller of Mr. 
Booth, however, and the boat with its ten 
rowers, there is really no analogy what¬ 
ever. Mr. Booth proposes to do by one 
stroke what the rowers do b^ tm, and he 
talks as confidently of doing it‘as if it were 
a thing of the greatest ease imaginable, 
whireas, in point of fact, it would be 
found just as difficult to throw the power 
of a thousand horses into one pull, as 
for ten men to apply their hands to one 
oar. Numerous experiments, of unim¬ 
peachable authority are on record, which 
show' that it is impracticable to obtain from 
one atm or propeller the same degree of 
velocity which is obtainable from a num¬ 
ber. 'What the best numbers are, accord¬ 
ing to different circumstances, such ps area 
of floats, power applied, &c., may not 
have Ifcen ascertained with perfect exact¬ 
ness ; but there has been enough, at all 
events, determined, to justify us in pro-' 
nouncing Mr. Booth’s single propeller 
to be altogether out of the question. Nor 
do we think hq will mend his case much, 
either by the greater depth or the greater 
velocity which he proposes to give to his 
propeller, (on the rormer of irhlcb points 
he evinces some strange notions,) since 
that would still leave the distribution of 
force as it was before, and it is there, 
the fallacy of his system appears to up 
chiefly to rest. 
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Sir,—I have now to lay before your 
readen the results obtained from one of 
the simplest) yet mos^valuable adjuncts 
to a furnace that has yet been applied. 
So vague have been our m tides of testing 
the comparative values of what arc igno¬ 
rantly called *' Smoke Bunting” Plans, 
that, (probably from the want of some¬ 
thing practieally more elllcientj^wc scent* 
to have qiyte overlooked ibc object of 
which we are in search. Having adopted 
the AotVer, with aU its varieties and im¬ 
perfections, and its fluctuating power of 
evaTOration, as th^instrumenc fortesting 
the neflting powers of the various descrip- 
tiuns of coal, or the efficiency of the se¬ 
veral modes of constructing and.manag- 
ing our furnaces; we thus take one, 
and a very imperfect class of vessels, me- 
cAafkica/Zyconsidcred, as an index of the 
efficieftcy of a wholly diffisrent class, cAe- 
mically considered. * • 

In treating of combustion, as regards 
the use of co|lf our object manifesUy is, 
to discover the best construction, arrange¬ 
ment and management, of a furnace to- 
wards obhuning the greatest quantity of 
heat from any given quantity of the fuel. 
Instead of endeavouring to ascertain this 
measure of heat in the furnace, or flues 
leading froig it, we inconsiderately apply 
ourselves to measuring the quantity of 
water evaporated from the boiler placed 
over such furnace ; and this without the 
slightest reference to the good or bad fa¬ 
culty of such boiler, in absorbing and ap¬ 
plying the heat, or even endeavouring to 
ascertain whether more or less heat is so 
absorbed, or how much is lost by the 
chimney shaft. 

I Thus, instead of applying ourselves 
directly to the otgect of our enquiry, we 
refer to a class of secondary, and mani¬ 
festly uncertain«data. So prevalent, in¬ 
deed, is this mode of testing the heating 
properties of difierent kinds \if cORl, or 
arrangements of the furnace, in promot¬ 
ing combustion, by reference to the quan* 
tity of water evaporated by the roller, 
that we fall into this erroneous practice, 
and yield ourselves up (p a mllacious 
mode of jeasoning ana experimenting, 
which would not for a moment be sanc¬ 
tioned in any other medunical or scien- 
' tific pursuit. 

This most fallacious test of the che- 
mieal process of combustion by reference 
t 9 the mechanical process of evaporatioo, 


seems to be dependent on no better ground 
than that, practieidly speaking, we have 
none other. This may be admitted as a 
rearm for its adoption, but can be none 
fur its justification, or for our apathy in 
siaiching for a more trustworthy one. 

I am now, however, enaUed to state, 
that there is a simple and direct mode of 
obtaining the desired results, and of test¬ 
ing the boiler and the furnace by re¬ 
ference to their respective functions and 
modes of action. Let it be understood, 
that in testing thq value of any mode of 
constructing or managing a furnace, and 
particuIarlyiRs regards the admission of 
air to the fuel in effecting the most per¬ 
fect combustion, our object is to ascertain 
by which method w'e obtain or generate 
the largest measure of heat—leaving it 
to another, and different class of ex¬ 
periments, as to the best means of ap¬ 
plying such heat. 

In a communication made by me at 
the Victoria Gallery, Manchester, and to 
the Mechanical Section of the British 
Association, I stated, that in pursuing 
the enquiry, on the large scale, as re¬ 
gards combustion, and the mpdes of pro¬ 
ducing the greatest quantity of heat nrom 
any given weight of coal, 1 found it ab¬ 
solutely necessary to discard the boiler 
in to/o—that the uncertainty which ex¬ 
ists as to the evaporative powers of the 
various kinds of boilers in use was such, 
that no reliance could be placed on the 
results obtained through their means. 
I askea^what test, rationally and mecha¬ 
nically considered, can boilers, with their 
peculiar and variable faculties of abQ>rb- 
ing heat and generating steam, furnish, 
towards ascertaining the proportion of 
the furnaces in generating heat, or the 
various descriptions of eoals in iheir com¬ 
bustible proportions ? And who can de¬ 
termine bow much of the heat generated 
docs this or that kindaof boiler absorb or 
Ibpply ? My eyes were thus opened to 
the defective mode^)f obtaining results, 
by applying the evaporative economy of 
a boiler, as a test of the heat-generating 
power of any kind of coal or mode of 
managing the furngee. 1 found a^ large 
evaporative economy from one kind of 
boiler, when combustion was manifestly 
imperfect in the Airnaee, and a great de¬ 
ficiency of evaporation in another, where 
combustion was nevertheless complete, 
and a much larger measure of heat ob- 
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tamed from the fuel. I saw, in fact, that 
the error lay with the boiler, and was 
forccci to the conclusion, that in treating 
cxpcriineqtally of tlw furnace and its 
management, particularly as regards the 
admission of air, the furnace alone, and 
its heat-generative pow'ers, must be 
tested, and apart from the boiler. 

How then w’as this heat-generative 
economy to be ascertained ? 1 suggested 
three modes. 1. By means of thcr- 
inometric oars, the heat being conveyed 
to the thermomc^r by the conducting 
power of the metallic bar. 2d. By the 
use of a series ofr metallic alloys, intro¬ 
duced into the flues, and which, being 
fusible at varying and ascertained tem¬ 
peratures, w'ould indicate the tfmperature 
existing in the flue. tJd. By means of a 
pyrometer constructed of‘ a number of 
metallic bars, united by a system of 
eompfiund levers, the expansive power 
of the bars being transftrred to an indej( 
placed outside the boilers. These seve¬ 
ral modes of aisccrtaining the internal 
heat in the fldfts had their inconveniences, 
on which 1 need nut here dwell. 

At the late Meeting of the British 
Association in Manchester, Mr. Henry- 
Houldsworth described his very simple 
and useful Pyrometer. He is reported 
to have said (sc‘e the last number of the 
Mechanics^MaffamnCf page 32,) that 

he had that morning fitted up a con¬ 
trivance for ascertaining the comparative 
temperature of the flues under uiflerent 
circumstances which had not previously 
been very satisfactorily ascertained. Mr. 
Williams had used a thermometer, in¬ 
serted in a bar of iron,” (copper,) “ which 
was placed in the flue; but he (Mr. 
Houldsworth) was not satisfied with that 
plan, and had passed a copper wire 
through the flue from one end to the 
other. This was kept in a state of ten¬ 
sion b/ weights, and by its expansion 
or ^ contraction acted upon •an index, 
which gave a- very correct measure of the 
wiative temperature. He had tried some 
experiments with it, and had obtained 
very satisfactory results.” 

At a subsequent Meeting of the Asso¬ 
ciation, Mr. Houldswortn said, that, 

“ Since thS discussion on this subject he 
had made some careful experiments with 
the Pyrometer which he tnen described; 
and the results were, in bis judgment, 
exceedingly satisfactory and collusive. 
These experiments were made Upon a 


furnace fitted up according to Mr. Wil¬ 
liams’s patent, oy putting three cwt. of 
coal upon the fire two different timer, 
the fire being each time in the same siati;, 
and the tempevature of the flue, as indi¬ 
cated by the Pyrometer, being in each 
case about 700 degrees. On one occa¬ 
sion, the air passages were left open, in 
the other they were closed; in each case 
ithe experiment was continued for 100 
minutes. In the experiment in w'hicli 
the passages were left open, the average 
.temperature of the flue was about 1,100 
degrees; in that in which the passagts 
were closed, and *Mr. Williams’s appa¬ 
ratus thrown out of use, the temperature 
averaged only about 900 degrees. During 
the whole time of the former cxpcrimcni, 
there w'as an entire absence of smoke; 
during great part of the latter, the flues 
were filled with smoke. Mr. lloulds- 
worth exhibited a diagram, showing in a 
very striking manner, the results of his 
experiments.” 1 now seud you a copy 
of the diagram exhibited by Mr. Houlds¬ 
worth on this occasion. (See preceding 
page.) 

So sensible was this pyrometer, that it 
registered the degree of cold produced by 
the mere act of opening the fire door. 
Mr. Houldsworth also stated, that he 
tested the eifect of admitting or exclud¬ 
ing the air every five minutes, and on 
each occasion the lowering of tempe¬ 
rature in the flue by closing the air aper¬ 
ture was rapidly indicated by the Pyro¬ 
meter. A remarkable proof of the rapi¬ 
dity witj) which this Pyrometer indicates 
the change of temperature in the flues, 
is shown in the diagram. On the charge 
of 3 cwt. of coal being thrown on the 
furnace, much carburetted hydrogen gas 
is of cqprse evolved. If air be so ad¬ 
mitted as to eifect its combustion, a large 
flame is instantly produced and a cor¬ 
responding heat. But if the air be ex¬ 
cluded, the gas is conyerted Into smoke, 
And the temperature in the flues rises but 
gradually. These'two changes of a sud¬ 
den elevation of the temperature in the 
one case, and a slow one in the other, 
are strikingly marked in the diagram, 
from the starting point. So again, when, 
at the end of 75 mihutes, as marked on 
the first experiment, (sec the upper line,) 
when the fuel is levelled on the bars ami 
the air prevented rushing up m too laruc 
masses, the temperature rises swldcnly, 
above 100 degrees in about two minutes; 
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whereas, in the second experiment it rises 
very slowly on the fuel being levelled at 
the end of 70 minutes, namely, 100 de¬ 
grees in 15 minutes. A study of this 
diagram will explain many important 
features in the management of fuel in a 
furnace, and Mr. Houldsworth has con¬ 
ferred a great advantage by thus giving 
us so practicable a means of asceftaining 
what hitherto has been beyond our 
reach. The importance and application 
of this ingenious adaptation of the ex¬ 
pansive power of the wire 1 will further 
explain in iny next cqinmunication. 

I am. Sir, yours, &c. 

C. W. Williams. 

Livcritouli July II, 1843. 


ON THE ATMOSPHERIC RAILWAY—MR. 
CI.EQU'S PATENT—MR. VIGNOLES’ RE¬ 
PORT TO THE IIRITISII ASSOCIATIO.N, 
ASU MU. PIM’S LETTER TO LORD 
RIPON. HY J. It. HILL, Ksq., C. E. 

Sir,—I had imagined from the very 
' little that was said of the above undertak¬ 
ing during ^hc better half of the bygone 
year, that there was but small chance of 
its ever again being brought before the 
public, but the events of a short time 
past have proved the reverse. 1 am in¬ 
duced therefore to send you the following 
remarks for insertion in your valuable 
anri uldely-circulated work. 

It appears that a contract has been 
entered into by the patentees,^iMessrs. 
(ylegg and Samuda, to lay down about 
tw(Lmiles of pipes with the necessary ex¬ 
hausting apparatus and " all appliances’* 
on the Dublin and Kingstown Kailway, 
and that its adoption has been ^rength- 
ened and. tacitly sanctioned by the opin¬ 
ion expressed of its practicability by 
the government inspectors, Colonel Sir 
Fred. Smith, and Frofessor Barlow, given 
in a former number of your work; bift 
even with this government authority in 
its favour, its adoption by the Dublin and 
Kingstown Kail way Company, and the 
very favourable opinion of Mr. Vignoles, 
it still appears that ihc science of pneu¬ 
matics, as proposea to be applied h>r 
propulsion, has been but slightly investi¬ 
gated. 

The gneat Papin, with his mechanical 
genius, of which it must be allowed he 
had more than an ordinary measure, 


totally failed in his attempt to drain 
mines at Auvergne, and Westphalia, by 
theemplo;^ment of compressed air in pipes 
to work his water«inachine8 at a distance 
from the source of power, though it is 
said, all his preparations were extremely 
well made, the joints very tight, &c. 
Having been disappointed in his expec¬ 
tations with compressed air, he converted 
>his apparatus to the exhaustion principle, 
but ** the machine at the mii)p stood still 
as before.*' And 1 think I may venture 
to hint, that Fapin*s abortive attempt at 
pneumatic draining was not much less 
inferior to the best afrangement of the 
celebrateJ Cornish Pumping Engine and 
pit work, than the exhausted pipe rail¬ 
way with its valves, pistons, coulters, &c , 
made in the very best manner, and with 
all the improvements of the age, is to 
the best locomotive engine and comtnon 
railway. * 

• Most of your* scientific readers will 
remember the attempt made at St. Ca¬ 
therine’s Docks a few^ars since to 
work the cranes or hoisting machines by 
vacuum pipes and pumps, and of its total 
inciliciency, though this would appear a 
much more favourable cose by having 
truly bored cylinders and pistons well 
fitted, than the continuous railway pipe 
and valve with its rough inigde and coat 
of grease. 1 have wHnessed tw'o or three 
failures with private individuals, also, un* 
(ftr the most advantageous circumstances. 
It is (rue tliat there arc at this time many 
small vacuum machines at work, but the 
circumstances and conditions arc very 
different. 

I could enter into this part of the sub¬ 
ject by describing a number of other 
eases of disappointment to projectors, 
in compressing, as well as exhausting air 
for the transference of power, but which 
would be a waste of your pages to dwell 
upon. Had this pneumatic scheme for 
railtfay priipulsion been based on a sound 
theory, and of advantageous and practical 
application, there is no doubt of its beiilg 
invaluable, not only for this purpose, but 
also for a variety of others; but the ex¬ 
periments Bl\pwn at Wormwood Scrubbs, 
and the reports thereon arc, my opin¬ 
ion, very unsatisfactory, and far fri>m 
being conclusive; and aljogcther there 
appear so many cireumstancca to detract 
from its efficiency as to leave but small 
chanq^of its ever being useful in the 
way proposed. 
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Mr, Clegg*g Patent, 

The only points of originality in this 
patent appear to be the valve covering 
the slot in pipe—the mixture of tal¬ 

low, &c, to make it air tight"—the using 
of a heated iron to make the mixture 
fluid, as the propelling carriage passes, 
and the cover over the valve to keep off 
the rain, snow, &e. I have not the 
slightest doubt but the idea of using the* 
compositioi^ for sealing, combined with 
the neater, is original; it is in^nious, 
and deserves a better cause. Had the 
vehicle and heater been required to move 
at the rate of Russel's broad-wheel wagon 
of 2i miles per hour, there would have 
been some chance of the heater plan being 
successful; but at a speed of* SO miles 
an hour, or 44 feet per second, success 
is highlpr improbable. It U said that 
the oealing mixture may be adapted to 
the teAperature of seasons; but even this 
cannot be practicable ^or the hottesU 
summer’s day, and coldest winter night, 
with the same* materials; nor can 1 
imagine ihc ^sibility of changing the 
sealing mixture on a long line of railway, 
so as to adapt it to the varying tempera¬ 
ture of a winter’s day and night. For 
any purpose when the velocity of the 
heater may be so slow as to render the 
sealing material sufficiently fluid, the in¬ 
vention deserves alb the encomiums be¬ 
stowed upon it; but for the purposes of 
actually working a railway, at ordinaqr 
railway velocities, 1 think there is every 
prospect of a total failure. 

If my views of the matter be correct, 
there are, then, two causes which militate 
most strongly against the pneumatic rail¬ 
way. 1st. Toe philosophical fact of great 
retardation to the flow of air through great 
lengths of pipes, whether it be com¬ 
pressed to a greater densitjr than the at¬ 
mosphere hj being forced i», or render¬ 
ed more’attcnuated by being drawn ouf, 
which I will call plus and minus condi¬ 
tions; besides the enormous waste of 
power arising from friction of pistons 
and other mechanical causes. And, 2d, 
the great apparent difficulty of rendering 
a valve the entire length pf a railway 
sufficiently air tight by any means prac¬ 
ticably apptfcable to this purpose. 

Considering that air rushes into a 
vacuum at the rate of upwards of900miles 
per hour, it will easilv be conceived that 
a number of very smaU leaks, even if the 
sealing apparatus and plan were mode¬ 


rately successful, w’ould occasion the ne¬ 
cessity for a great deal of station engine 
power beyond what would be necessary 
for the traction of trains. 

But if my observations be incorrect, 
or founded on wrong data, I have a hope 
that some competent advocate for the 
scheme will be kind enough to set me 
right, ^uch plans as the Pneumatic Rail¬ 
way being broughtforward and sanctioned 
by talented men, and under the patronage, 
support, and influence of great names, oy 
which the current of public opinion is too 
often guided, ought to he such as to hear 
a fair investigation, and to prove, on 
analysis, th^ it is, as Mr. Booth says, 
** an object worthy of the statesman and 
the philosopher to give a right direction 
to public expenditure and prevent the 
reckless waste of the national resources." 

Mr, VignoleJ Testimony, 

The paper read by Professor Vignolcs 
at the British Association gives a most 
popular, lucid, and clear description of 
the Pneumatic Railway, and would be 
listened to with great attention, and carry 
with it the favourable opinion of many of 
the audience; but there are a few pas¬ 
sages In the paper w'hich 1 think claim 

{ larticular attention. Mr. Vignolcs says, 
lis object in bringing the subject forward 
is to "invite discussion—to court in¬ 
quiry—to elucidate truth, and to lead 
ingenious men to discover, through the 
numerous secrets of nature, more econo¬ 
mical means of producing motion." The 
whole df the sentence is highly honour¬ 
able to tffe learned professor, and affords 
me encouragement in approaching a few 
points of the subject, to which it is ap¬ 
parent Mr. Vignolcs had not given much 
consider|tion. 

My first remark applies to admitting 
the air behind the piston, and thereby 
avoiding, as alleged, "a vast amount 
of friction, as expcrtpicnt had proved 
ir gives at least 99 per cent, more of the 
whole effective pihssure of the atmo¬ 
sphere. "My construction of this sentence 
(which probably is not remarkable for 
perspicuity) is, that the impelling force 
of air entering the pipe at the back of the 
iston, is about twice as much as it w’ould 
e if it entered at the end; but this 09 
per cent, can only be due to a determi¬ 
nate velocity and distance fro«i the end 
of the pipe, both of which will have a 
most material influence on these figures. 
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[ will therefore assume that the dis¬ 
tance contemplated is the average dis¬ 
tance of the stationary engines, and the 
velocity thirty miles an hour, as that ve¬ 
locity only has been mentioned. Now 
as the pipe must first be prepared by the 
air being drawn out or exhausted in front 
of the piston before any power can be 
everted by its rushing into the pipe, and 
urging the piston forward, tending to 
restore the c(iuilibrium, and as it cannot 
he drawn out close in front of the piston, 
similar to its admission at the back, but 
only at the branch leading to the station- 
engine (the distance of which I will as¬ 
sume to be the same as above) it is per¬ 
fectly clear that the expenditure of power 
to produce the ran;faction must not only 
be equal to the power required to propel 
the train, but must be increased by 09 
per cL'iit, according to the alleged experi¬ 
ments, to compensate for retardation of 
air in the pipt'S, and also by probably Sd 
per cent, for the resistance arising from 
the friction of pistons, the cohesion of 
the scaling material, aind atmospheric 
pressure on the valve, the rigidity of the 
leathern hinge of the valve, the occasion¬ 
al drag of the coulter against the sides of 
the slot, the lifting and closing the valves 
by the rollers, the minute leaks which are 
iiievitublu at the continuous valve, be¬ 
sides the friction and leaks at the station 
air-pumps, &c., &u. 

In consequence of sonic error of the 
press, 1 cannot comprehend the kind of 
groove to contain the sealing composition, 
“ I inch wide, and inches dimeter,” 
and I am equally unable to imagine how 
a fe,w grains of charcoal within a hollow 
l>iece of iron can be suificient to impart 
the heat necessary to seal the valve at the 
velocity of railway trains. , 

Mr. Vjgnoles says that the pipes when 
cast in the rough, have a cutter passed 
through them; it may be therefore in¬ 
ferred that they sre bored flanch pipes, 
and that there is a projecting fillet on orte 
end, and a corres^iiding cavity at the 
other, to facilitate the fixing and to keep 
the internal surface even, and that the 
insides of the pipes have a lining of tal¬ 
low'. All this appt^rs very proper and 
necessary for the eaeperiment about to be 
made. 

Mr. Vignoles also says that existing 
railways nay, with a very trifiing ex¬ 
pense, be adapted to the pneumatic prin¬ 
ciple. There is no doubt that if the 


pneumatic principle could be shown to 
possess such decided advantages as arc 
described, over the ordinary railway, 
there are companjps who would adopt it, 
even at a considerable sacrifice, which 
would ensue in the stock of locomotives, 
coke establishments, &c., although the 
expense of such alteration on any prin¬ 
cipal line, I imagine, would not be much 
iless than AOOOf. per mile, for pipes, 
valves, stationary engines, ^air-pumps, 
and all the paraphernalia, besides addi¬ 
tional stone blocks fqy stone-laid^ rails, 
and sleepers for those of continuous 
timbers, and this too* for a single line, 
with which no one would now be satis¬ 
fied. 

Mr. Letter to Lord Ripori. 

On reading this letter most carefully, 

1 think no one can fail to be convinced 
that Mr. Pirn is most cnthusiaftically 
enamoured of tfil the beauties of the 
bright side of the pneumatic plan, em¬ 
bracing a saving of abaut §rds in the 
first cost of construction,\nd a corres¬ 
ponding reduction in charge to the public 
for its use, with almost perfect safety to 
passengers; whilst the dark side of the 
disadvantages (to which 1 have before al¬ 
luded, should they be found to exist) 
does not appear to have claimed an equal 
share of attention d’rom his capacious 
mind. Before it can be established thqjt 
such business or commercial advantages 
can be obtained, it is first necessary to 
ascertain that the scientific or philosophi¬ 
cal basis on which the plan is founded, 
be correct (which I will not again enter 
on,) and afterwards that the engineering 
premises and means are adapted to the 
end desired. 

Slopes. 

On looking at Mr. Pirn’s sections it 
would almost appear that there^as some 
secret source of safety in the pneumatic 
plan against the slips and dislocations of 
earth-work which are now so frequent, 
and, I believe, have been the cause of as 
great a loss of life and general accidents 
as almost any other; nut seeing that 
such take place in excavations and em¬ 
bankments where the sloped were con¬ 
sidered by competent practical men to be 
angles of repose and safety, it is difficult 
to imagine that safety or stability can 
obtain by increasing the vertical angle of 

2 to 1 to 1 to 1, aa shown by Mr. lorn’s 
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sections; but on the contrary, that while a 
slope of 2 to 1 is perfectly safe, and may 
stand for thousands of years^ a slope of 
i to I could not stands single day, even 
if it could be so constructed. It will be 
said, that embankment slips take place in 
con^uence of the great weight of the 
engines and tenders, which to a certain 
extent, may probably be true, but the 
argument does not apply to cuttings, and* 
therefore ^ think it will be admitted that 
•the saving in slopes can form but a very 
insignificant iten^ Had some of our 
talented and practical engineers paid a 
little more attention to the nature, 
strength, and stability of ground, and 
spent a little more of the Company’s 
money in the original construction, it 
would have proved good economy. 

• Gradients. 

Mr. rim evidently contemplates great 
saving in first cost by making steeper 
, gradients, and jproviding an increase of 
jwwer “ at tho place of difiiculty.” Had 
Mr. Pirn’s deductions and arguments 
roved the advantageous practicability of 
rst working on a level, he might then 
have undertaken to go up hill; but if by 
scientific inquiry, sound theory, and prac¬ 
tice, it is found preferable to cut through 
the hills at*moderqfe gradients, and oc¬ 
casionally to use assistant locomotive en- 
^nes, instead ,of going over the hills ^y 
the use of stationary engines, and com¬ 
mon hempen ropes, I fear there is but 
a slight probability of onr ever seeing 
trains drawn over a steep incline by a 
rope of air. 

Tunnels. 

The saving to be obtained by narrower 
and lower bridges and tunnels need not 
be much dwelt upon as they must be re¬ 
gulated* by the nature of the traffic ex¬ 
pected. If for merchandise Only, A hole 
sufficient to permit the trains and loads 
to pass without touching would be all 
that is really required, but as the convey¬ 
ance of passengers is the great source of 
revenue, there can, be no ^oubt but that 
the railway directors adopted sound po¬ 
licy in maxing these passages convenient, 
capacious, and lofty, not only on account 
of the heated air, ^es, and steam from 
the engines, which will mostly ascend to 
the roof, but. also to afibrd more perfect 
circulation and ventilation. 


Engines, Carrioles,and Aeeidents, 
.Mr. Pirn Is no doubt correct in his view 
of the matter, in alluding to the enrinc 
and tender (of *20 tons weight) and to 
unnecessary friction, being unproductive 
to the shareholders; but they must be 
content to use' such a necessary means 
until a better be provided, wiffi the rails 
of three times the w'cight of what he pro¬ 
poses, with embankments and slopes cal¬ 
culated to.stand, and with a sacrifice, 
according to Mr. P., of 1900 per cent. 
for the maintenance of locomotive power 
over stationary pgwer. Mr. Pirn next 
adverts to the delays incident to the slip¬ 
ping of wheels (perhap a fraction per 
pnt.), “ the freezing of pumps” (which, 
if it does take place, must proceed from 
inattention, &c.), and to the less weight 
of materials in^ the construction of the 
carriages by their ** not having to sustain 
the shock and tug of the engines." lly 
careful engine driving, and management 
of trains, I think this shock and tug are 
of small importance. Had Mr. Pirn sug¬ 
gested that the carriages generally started 
should be made lighter, and the buffers 
more active and sensible, it would pro¬ 
bably have claimed particular attention; 
for there appears to be a much larger 
quantity of materials used in the con¬ 
struction of railway carriages, consider¬ 
ing the smooth and even planes they have 
to roll over, than in the ordinary com¬ 
mon road vehicles to carry a proportion¬ 
ate load over the most uneven and jolt¬ 
ing roqds. 

Accidents arising from crank ax Us 
breaking, or other derangements of en¬ 
gines, would be avoided by the atmo¬ 
spheric plan; but carriages sometimes 
get off’ the ruls by inattention to some of 
the working details, and not because they 
are not propelled by the atmosphere. 

Atmospheric resistance has also been 
spoken of, but surely the poor engine 
has sins enough of itsAiwn, amounting to 
the weight of 20 tons, without deserving 
more than its fair share of this also. Mr. 
Pirn thinks that ** CO miles per hour may 
be easily, economically, and safely ob¬ 
tained by this meansbut probably did 
not consider that at such a velocity the 
atmospheric resistance will be according 
to the best authority, upwards of 14lb. 
on each superficial foot of a flat surface, 
and which, on a number of carriages, 
will be very considerable. 1 am not 
aware of any experiments having been 
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made to ascertain the plus pressure in 
front, or minus pressure (if any) at the 
back of a carriage in rapid motion, but 
think it well deserves tlie attendoii of 
those interested in such enquiries. 

Mr. P. proposes to use the spare power of 
stationary engines, at thiee miles apart, to 
grind oats-or wheat, saw stones and wood, 
drain and irrigate lands, &c. The ad¬ 
vantages of such arrangement evinces 
judgment, for by placing one engine in 
a farm-yard, wift the necessary grinding 
machinery (and threshing too) a second 
by the side of a soft stone quarry, a third 
in a timber yard, add a fourth by a 
morass; then, by suitable m^hinery for 
cutting stone and timber, and using the 
pneumatic pipes for hydraulic purooscs, 
the steam-engines will be benenciallv 
employed, when not otherwise required. 
Mr. F. appears to calculate in some cases 
on natural supplies of water to supersede 
steam power, but as the schoolmaster, 
the miller, and the manufacturer, have 
been abroad, there is but very«little 
chance of such sources being found in 
any situations in Great Britain where 
railways arc required. 

I fear I iqgy nave prolonged this paper 
to a tiresome length; but on considering 
the project most fully, I found 1 could 
not do it justice in less compass; and, 
even now, there arc some omissions, 
which, should you deem it of sufficient 
importance, 1 will supply in a future 
communication. 

I am. Sir, your obedient servant, 

J. 11. illLT.. 


TUB ATMOsenaaic uaii.-wat and its 

ORIOlNATOaS. 

Sir,—Perceiving that the pneumiltie rail¬ 
way system is about to be adopted in Ireland 
and elsewhere, I think it iny duty to call your 
attention to the oriffinSl claim of au enthu¬ 
siastic and talented gsutlemau, Mr. Vallance, 
who, in 1818, was the first to projectamt t# 
eoiutruet .and put iiflo* actual use a piicu-, 
niatic railway at Brighton. Lord Holland, 
the Duke of Bedford, and many fwcalthy 
men rode in Mr. Yallance's pneuinutic cylin¬ 
der railway of about 200 yards long. True 
it is that Mr. VallaiiAs’s plan consisted in 
driving, or rather sucking the carriages 
through a large cylinder, so that tlie passen¬ 
gers had no other light than tliat of lamps. 
But he was mo first introducer of the idea. 
Mr. Pinkos, many years afterwards, tlwught 
of having the carriages outside and connected 


to the pneumatic valve in the cylinder by an ‘ 
arm passing through a dit in the cylinders^ 
and progressively closed by a leathern strap, 
so that the carriages might have the advantage 
of bemg above gcouiffi and in the open air, os 
on any other super-terraneous railway. No 
doubt but that if fhe strap valve can be kept 
air tigift, this is the best plan., -But it seems 
to me an injustice to Mr. YiUIanoe, not to 
notice bis pioneering labours; Mr. Yollanne 
lias also invented an excellent and effective 
apparatus for making ice by the gilnistratiou 
of carbonic acid gas, which will be of great 
benefit on board ships iiv tropical climates, 
os it will make the cabins delightfally cool. 

Yours obediently, * 

F. Maceronb. 


*XOT£8 AHO KOTICES. 

PremiHmsforJS»iai/i on The French 

Academy of Hciences have, on the euBgciition of Af. 
lUanqui, oflitTcd a prize for the best essay seii^ in 
before the 30th September, *' on the iiiflngpce of 
the establishment of arcat lines of railway and 
^eam naviRatioii on^he development of public 
nehes and civilisation.’' 

Mining in Tnriceg—Curious Diwoveries.’^A few 
Turkish gentlemen have lately get up a small com. 
pany to work a cupper mine not tWeiity miles from 
Conataiitinople. In the course of their lauours the 
men turn out, beside ore, pctrilied plants, flowers, 
insects, Ac.; and the other day titey found, at a 
depth of thirty-two fathoms ImsIuw the sucfkcc, a 
perfect and well-baked brick, black as the dark soil 
in which it had lain for so many ages. It la, we 
understand, preserved for the inspection of the cu¬ 
rious.— Mining Journal. 

Sugar from Corn. —A new mode gf raising corn 
trebles the saccharine qiuility of the stalk, and with 
attention it is confidently expected that l,000lbs. of 
sugar iier acre may be obtained. Comtilete success 
hat attended the experiments on this subject in 
Uclawnre, and leave no room to doubt the fhet that 
if the stalk is permitted to matnVe, without suircr- 
ing the car to form, the saccharine matter (three 
times os great as in beets, and equal to cane) will 
amply repay the cost of manufacture into sugar. 
This plan has lieretofore been suggested by Gcrm.-in 
chemists, but the process bad not been successfully 
introduced into tlie United Stales, until Mr. Webb's 
experiments at Wilmington the last season.—Ite- 
port to Congress of fAe American Coounissloner of 
Palents. 

Singular Discooerg. —A few days since, whilst two 
sawyers were engaged in cutting a log of rougii elm 
timber, upwards'of 3 feet in dijimcter, to make the 
gripe (a piece of wood that is fixed at tlie tower end 
of the stem, and fore part of the keel, and materi¬ 
ally lifflps tht ship to work to windward) for the 
Albion, s>0 guns, building at tills dock-yard, there 
were discovered five pieces of oak, about 2 iurhea 
thick by 4 Inches wide, and each pieec about 1 feSt 
ill length, lying in a direction towards the centre 
of the log; the pieces vrere closely and firmly tiniied 
to the tree, and quite sound, and overgrown by the 
bark ae as to render them entirely iiid from siglit.— 
Plymouth Adtertiscr. - 

Intending Patentees map be supplied 
gratis wiih Instructiona, by tmpMatiou (tmsU 
paulj U> Messrs. J. C. Itobertson and Co., 
166, Fleet-ytreet, by whom is kept the only 
Complete Registry of Patents Extant 
(from 1617 to the present lime). 
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* SHANKS' GRASS-CUTTING AND ROLLING MACHINE. 

Pig. 1. 



Fig. 2. 
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OttA^S-CVTTlllO AHD BOLLIBIO HAOHIME. 
(RegUtered punuant to Act of Parliament.) 


We give, on the preceding page, engrav¬ 
ings of the improved grass-cutting and 
rolling machine, invented by Mr. Alex¬ 
ander Shanks, jun., of Arbroath, and so 
highly commended for its performances 
by W F. Lindsay Carnegie, Esq.t in a 
paper by that gentleman which we lately 
extracted from a. contemporary journal, 
(see our last vol , p. 400.) It is of the 
machine here represented that Mr. Car¬ 
negie says, ** Tne ney machine, which, 
commands (a breadth of) 42 inches, ‘ 
has been just tested, and its success sur¬ 
passes my expectations. The lawn of 
2i acres is now cut, the grass swept up, 
and the ground effectual^ rolled by my 
gardener, assisted by the pony, in turn 
hours and a half; and Uic execution, 
particularly where there is a good sward, 
leaves nothing to be desired. When the 
mund is much fogged, a surface is pro¬ 
duced very similar to velvet.” The ma¬ 
chine, it will be observed, both cuts and 
rolls at one and the same time; while that 
of Budding (described in our 17th vol. p. 
345) cuts oixy, and is too slight to accom¬ 
plish any thing else. In Budding’s 
machine, too, the cutting cylinder has to 
be guided by the hand, which is an ope¬ 


ration of some d^caoy, and requiring 
constant attention \ while in this of Mr. 
Shanks* no guiding whatever is requisite, 
the cutting being effected bjr the mere 
movement of the machine in either direc¬ 
tion. Again, the cutters in Budding’s 
mower are fixed on a solid ring, which 
greatly impedes the cutting ^iperation; 
hut in Mr. Shanks' machine the cutters 
arc attached to an armed wheel, in the 
manner particularly shown in the eleva¬ 
tion, fig. I, which enables them to make 
a much freer and cleaner sweep. Alto¬ 
gether, the present machine is evidently 
much superior to any thing of the sort 
which has been yet prorluced. 

The proprietors of lawns and pleasure- 
grounds are greatly indebted to Mr. 
Carnegie for bringing under their fiotice 
so cheap and efficient a means of keeping 
them constantly in order; and to the 
pleasure whioli it must g^e Mr. Carne¬ 
gie to have rendered gentlemen of his 
class BO useful a service, we doubt 
not, he will soon have to add, the satis¬ 
faction of knowing, that his recommenda¬ 
tion has been the means of procuring the 
ingenious inventor, as many orders as he 
can possibly execute. 


THEORY OF THE CAUSATION 

Sir,—The time which has elapsed since 
I expressed my intention of sendiing for 
insertion in your valuable Maga^ne, my 
Theory of the Causation of Magnetic 
Phinomena^ (see Mech Mag , vol.xxxiv. 
p. 471) has afforded me many further op¬ 
portunities of discovering, that the princi¬ 
ples which I advocate,* and whffih from 
time to tinle 1 shall feel much pleasure in 
handing -to you with a view to their pub¬ 
lication, are entitled to some degree of 
consideration, not ^nly from exhibiting 
these phenomena in# point of view they 
have not hitherto hben shown, but from 
their having been subjected to the scru¬ 
tiny of some of the most eminent men in 
this branch of science, and their still re¬ 
maining uncontroveifed. 

Through the medium of the Medumids 
Magazine this w'ill meet with much 
publicity, qnd I trust that what 1 shall 
hereafter advance in reference to this 
important subject will lead to some 
inquiry from those of your numerous 


OF*MAaNXTlC PHENOMENA, 
readers who are conversant with it, which 
may tend to place my views thereof in 
the position they may be found to merit. 
1 shall feel much indebted to any one of 
them who may convict me of fallacy, and 
be happy to acknowledge my error. 

Allow me to thank you for the honour 
of the insertion, and to remain. 

Yours very respecffully, 

G? V. Towx.sr. 

Noriflcliy June 4, 1842. 


It is my intention to show— 

1st.—That the present adopted theory, 
vis., of the two fluids^ is entirely un¬ 
founded and nntenable. 

2nd.—That magnetic phenomena are 
not due to any but purely mechanical 
cakses^ and that the positive and negative 
properties which are developed in these 
phenomena are the resultants of quantities 
and not of qualities^ or properties^ of 
fluid matter. 
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8d.—That they are in perfect aeoord> 
*od identical with electric, voltaic, 
and eleetro-magnectic phenomena, how¬ 
ever produced. • 

—That the fluid by which they are 
produced and carried on has no abstract 
occult existence in ferruginous or other 
bodies, but is derived from the atmosphere 
surrounding them, and is part and parcel^ 

5tb.—That these phenomena are the 
results of a simple motion of the particles 
of matter, such motion being a stream, 
and are independent of any other agency. 

flth.—That the positive and negative 
powera, whether magnetic, galvanic, or 
electric, are the inevitable consequences 
of a stream of fluid matter, tltc positive 
power being found at the point at which 
such fluid arrives, and themegative power 
at tlfb^which it vacates. 

7th.<~That the supernatant atmo¬ 
sphere is taken in, or absorbed by a** 
magnet, on all sides of the negative half 
of a magnetic J^r, and most largely so at 
ite pole or extremity, and issues from ail 
sides of the opposite or positive half, in 
the same ratio in which it enters. Coa- 
se^entfyf a magnet decreases the pre¬ 
existing qwntitg of matter in the space 
from which mch fluid is derived^ and 
augments the pre-existing quantity in 
that space into which it is etmtled. 
The immediate space around the positive 
magnetic pole becoming so much denser 
of fluid matter (than a corresponding 
space in the media beyond the influence 
of the magnetic action) as that surround¬ 
ing the negative pole in the same space 
of time becomes rarer; wherry two 
atmospheres are formed^ both differing 
in density to the adjacent media. 

8th.—That magnetic motions are gene¬ 
rate^ by, and depend upon some, or any 
excitlngacause, of impetus which b ade- 

a uate to destroy the equilibrium of the 
ttid particles, contained in tne s^ees 
between the essential psrdclesof metallic 
and other substances. 

9th.—That the continuation, degree of 
duration, and intensity of such motions, 
are due to the density of thw body in and 
through which they take place; such pro- 
^ting and modifying the motions of the 
internal particlesof fluid matter, as regards 
the external atmospheric pressure, and 
reventing an equilibrium Ming formed 
etween me two. 


ox BOLIAN, OB FBBB-BEBll INRTBU- 

MSMTS or MUSIC. BY MB. AltFBBD 

8AVAGP. 

Sir,—A considerable addition to the 
means of our eqioyment has been effected, 
within the last flfteen years, by the 
application to musical instruments of 
the fac|, that when the passage of air 
through an aperture is regularly stopped 
or impeded with suffleient rapidity at 
equal intervals, the aSrial undulations so 
produced become audible. Many instru¬ 
ments constructed on this principle have 
appeared during that period, under the 
names of eolrohon, concertina, accordion, 
eolina, serapnine, and others. Now as I 
am of opinion that the principle is one 
which pri mises far greater things than 
have yet been achieved, although the 
degree of excellence which has been pro¬ 
duced is far from generally known, it 
may not be uninteresting to your readers 
to follow me through a alight sketch of 
the history and construction of the prin¬ 
cipal varieties of these instruments, and 
an examination of the causes of the 
various qualities of their tones. 

This class of instruments is technically 
termed ** free* reeds,*' in conti^distinction 
to the reed-pipes of organs, which are 
constructed like the mouth-piece of the 
clarionet; that is, in the latter, the reed or 
spring valve is wider than the aperture 
which it partially closes, while in the 
former the valve or reed is not so wide 
and is shorter than the aperture, so that it 
can vibmte freely througn it—whence the 
name. * 

The earliest known musical instrument 
on this principle is called the Chinese 
organ, wnich has probably been in exist¬ 
ence for two thousand years. The mode 
adopted of causing it to utter its sounds at 
the will of the performer, shows that peo¬ 
ple, on whom we have bzen too reauy to 
retort the charge of bar^rism, have been 
for ages, practically at least, acquainted 
with a very beautiful fact in the laws 
which govern the productioit of sympa¬ 
thetic sounds; for the performer, by 
stopping holes in the pipte connected 
witli the reeds, causes them to become 
unisonous with the ‘hounds produced by 
the vibrations of the reeds. And, as if to 
aflbrd another proof that novelt;^ is only 
the rediscovery of forgotten things, the 
Chinese formed the reeds out of the 
same material in which they vibrate, 
which is one df the groatest, if not die 

F S 
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▼ery greatest improvement, which has 
been recently made in instrumenta of this 
kind. 

During the latter part of the eighteenth 
and the earlier porUon of the nineteenth 
Mnturies, several experiments were made 
in Germany, particularly an attempt to 
connect the reeds with a sounding* 
board or belly, and a free*reed was cm* 
ployed in the speaking machines con* 
structed by Kcmpclen, Maelsiel, and 
others; hut 1 am not aware that any 
musical results were produced of general 
intmst, and shall at mnee proceed to a 
notice of some of the experiments of the 
kte Professor Robison, to v%om we arc 
indebted for the first practical suggestions 
for the construction of musical instru¬ 
ments on this principle. 

For the purpose of determining the 
number of aerial pulsations by which a 
sound of given pitch is produced, the 
Professor caused a common stop-cock to 
revolve at a known rate in a tul^ through 
which air was passing, and he found 
the sound so produced so pleasing, par¬ 
ticularly when the plug of the cock was 
filed awav, so as never to shut more than 
two-thirds ^f the passage, that in his 
judgment it surpassed the finest female 
voice. Now this may be considered as 
Uie first type of tho eotophon, and his 
next experiment completely anticipated 
one of the modern forms of the instru¬ 
ment, for he “ caused a circular spring 
plate to vibrate through a hole made in 
another plate, which produced w very 
bold and mellow sound; '* u’hich is the 
aermhine in every essential particular, 
only that the spring valve or reed is 
more conveniently made in the form of a 
{Mrallelogram, although it may be ques¬ 
tionable if the original circular ffrm does 
not afford* the best quality of tone. Pro¬ 
fessor Robison also, in some degree 
anticipated Mr. Wheatstone's instru¬ 
ment, by applying a current of air to 
variously formra slfings, causing first a 
successively a varnished 
silk ribbon, a flat silver wire, and a piece 
of watch spring, supported at both ends, 
to vibrate in a narrow aperture between 
two air chambers; bit he did not employ 
a sounding-board or belly in connexion 
with the strings. 

About 1^27 several persons in England 
ud on the Continent, had their attention 
directed to the production of a musical 
instrument on this principle, but I believe 


nothing was effected which could be 
depended on for continued use except 
the eolophon of the late Mr. Day; at 
least that was the osily instrument among 
upwards of a dosen exhibited at the Royal 
Institution about that time, which could 
be performed on. The writer first heard 
it shortly after, and was much struck with 
the superiority of its tones to those of a 
German instrument then in bis posses¬ 
sion. From that time to tlm present, 
this instrument, which has always been 
the best of its kind, and the seraphine 
which ranks next to it, although far 
behind in general utility, have been much 
in use; but until a comparatively recent 
period the seraphine was not capable of 
being usedffor the performance of very 
rapid music, as it does not speak so 
rapidly as the eolophon. 

The concertina may be considei^^he 
first of these iiutruments, whicn was 
]ierformed on in the same manner as the 
aceordiont from which it differs chiefly 
in the more convenient dibgosition of the 
finger-keys. It is also much superior in 
tone; but its capabilities in this respect 
are not very severely tested, as its com- 
pam never extends far into the baas, and 
it is much easier to produce pleasing 
sounds in the treble than from the lower 
bass. • 

One of the princi^lal varieties of the 
quality of tone in instruments of this 
kind arises from the scale, or in other 
terms, the size of the aperture of a sound 
of given pitch. If the aperture be very 
small, the tone is very reedy, weak, and 
disagreeable; a large aperture produces 
a much more powerful sound, of better 
quality. The accuracy with which the 
valve, or reed, fits its aperture, also con¬ 
siderably influences the tone. If the 
valve be fitted with great accuracy the 
tone is harsh, compared«to that produced 
by a reed which has some more leakage; 
but the latter does not usually speak so 
quickly, and wastes more wind. The 
tone is also better in proportion to thb 
stiffness of the reed, but it is difficult to 
make a very stiff reed speak quickly. 
It is obvious •that if a given pressure of 
air be the moving force, it Yill cause a 
weak spring to vibrate sooner than a 
stiffer one. If very stiff iFeda be used, 
great pressure of wind is necessary to 
cause them to speak rapidly, and this 
renders the quality of the tone less 
pleasing, unless they be made proper- 
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tionably larger, in w)iich case it aflTords 
the most perfect imitation of the trumpet 
which has yet been produced—far ex¬ 
ceeding the best trumpet stops in organs. 

Another cause of variety in the qua¬ 
lity of the tones consists in the different 
means employed to connect the reeds 
with the frames in which they vibrate. 
If they be constructed of separate pieces 
of metal from the frames, some jarring* 
inevitably qpcurs, and being heard with 
the tone, renders it impure. It will he 
remembered by your philosophical read¬ 
ers that the particles of bodies are most 
probably not in coihtacl; and it is pro- 
oable those of two dissimilar bodies can¬ 
not, by any force w’c can exert, be made 
to approximate so closely as the atoms of 
a homogeneous body naturaliy do. The 
consequence is, that however tightly the 
reeda may be screwed to their frames, if 
they ffe made to vibrt^ strongly, they 
jar; and this is heard most disagreeably* 
as we descend towards the lower part of 
the compass, ^or was this defect cured, 
although much mitigated, by Mr. Day's 
ingenious contrivance of bending the 
reeds employed for the bass notes. It 
has, however, been entirely overcome by 
the re-invention of the Chinese method 
of funning the reeds out of the same 
piece of material which also forms the 
frame through whicti they vibrate. This 
was the contrivance of Mr. Storer, and 
was a very natural result of the appli¬ 
cation of that knowledge which he de¬ 
rived from his former profession, viz., a 
steel-pen manufacturer, (steel pens are 
almost entirely-formed by pressure,) to 
the construction of frec-rced instruments 
—furnishing another proof, among the 
many we almost daily witness, of the 
practical advantages of an acquaintance 
with more than one branch of manufac¬ 
ture. The tone «f the instruments con¬ 
structed* by Mr. Myers, in this manner, 
is so superior to that of any \tith t^ds 
removable from their frames, as to leave 
cAmparatively little to he desired; and 
from the material employed they stand 
in tune better, and speak more rapidly, 
than any other instruments pn this prin¬ 
ciple with i{hich I am acquainted. 

The material of which the reeds are 
constructed al^o influences the quality of 
tone, although not very greatly. They 
have been made of brass and similar 
alloys, of siUjer, and even of gold. The 


noble metals possess one advantage, viz., 
not becoming oxidated; but th^ are not 
sufficiently elastic, and to be stiff enough, 
require to be too heavy—the goodness of 
the tone depending greatly on the stiff¬ 
ness of the reed. A hardened steel reed 
of any given degree of stiffness is not 
half the weight of a silver, and perhaps 
not oifb-fourth the weight of a golden 
one. It is consequently put into a state 
of vibration much quicker than cither, 
as it does not so much resist the force, 
viz., the pressure of air, which causes it 
to move. The instrument with steel 
reeds therefore speaks much quicker, 
and when the reeds are shut up inside a 
wind chest, thev arc extremely unlikely 
to become oxidated; besides, hardened 
steel is much less liable to oxidation than 
soft steel or brass. Metals, however, 
are by no means the only materials of 
which reeds may be constructed. A 
piece of cane or wood, or, indeed, any 
substance sufficiently elastic, will answer 
the purpose; but nothing stands in tune 
so well as hardened steel. 

The force of wind with which the 
reeds arc blown has considerable influ¬ 
ence on the quality and poorer of the 
tone; and I believe it is a matter of 
much practical difficulty to find such a 
scale of size as will afford an uni¬ 
form quality of tone throughout the 
compass, if the pressure of wind be 
the same; generally the high treble 
requires much more force of wind thgn 
the bass, and perhaps the most equal 
qu|lity of tone might be produced by 
some contrivance which should afford a 
means of regulating the supply or emis¬ 
sion of air to each individual reed in the 
compass of the instrument. A gradu¬ 
ated pressure from two or three to about 
six or eight inches would, I think, be 
found most beneficial In a compass of 
six octaves, and one bellows would serve, 
if applied in the way proposed by Mr. 
Myers. This would combine the most 
rapid speaking of thelreblc with the best 
quality in the bass, from which I am 
convinced the best quality of tone is pro¬ 
duced, when the pressure does not exceed 
that capable of balancing a column of 
water two or three inches in height; it 
is so smooth, indeed, as to be hardly 
distinguishable from the open diapason 
of the organ. 

An announcement appeared some time 
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ri 1C) that some person at Paris had ap- 
p ‘C1 a current of air to one of the strings 
O' a piano to continue its vibrations llie 
suing, under these circumstances, may 
hr rj)nBidered as a reed or spring>valve 
ot an instrument of the free*reed kind, 
oiiy 'it is fixed at both ends instead of 
on only; but it still acts as a reed. A 
violin string mi^ht be made ttf do so 
likewise; and this arrangement appears 
to possess the advantages of comoining 
the sounds which result f^om the alter¬ 
nate emission and stoppage of ur with 
those resulting from the vibrations of a 
sounding board or belly, and if this can 
be effected, a considerable^ increase of 
power, and change of the quality of the 
tone may be expected. Such an instru¬ 
ment, like the sostinentc piano, would 
possess the rapidity which is pt'culiar to 
instruments of percussion, the vibrations 
originally produced by the blow of the 
hammer being continued by the impulse 
of the isBuing air on the string; but I 
apprehend the power of swelling the 
sounds by the pressure of the performer’s 
finger, which is the great charm of such 
instruments as the harmonicon, the ce- 
lestina, thc^laveol, the odephon, or the 
aostinente piano of Mr. Mott, could not 
hy any contrivance be conferred on it. 
Might not, however, the effects resulting 
from a command over the pressure of the 
wind be made available by means of 
pedals, as it is in the eolophon, and other 
instruments of the same kind ? But all 
such instruments must, like the. organ, 
be inferior in expression to those whpse 
sounds are caused or sustained by fric¬ 
tion, directly or indirectly applied to their 
8trir. -n, or other vibrating parts. 

1 remain, Mr. Editor, 

Yours, respectfully, * 

* Alfred Savaob. 

IS, Owlio HUl, July 1,1843. 


BLASTING .OB ROcfts BY GALVANISM— 
APPLIED TO THE REDUCTION OP A 
WATER FALL ON THE NORTH E8K. 
Sir,—I observe in your Magasine for 
last month. No. 964f some strictures on 
the account of Mr. Roberts* mode of 
** Galvanic Blasting,*' detailed in a pre¬ 
ceding Nqmber. Will you permit me to 
offer a few remarks on the aulnect P 
** J. F. B.*' objects to aand-tamping 


as an error, and states that the effect of 
an explosion on a column of sand ia verv 
different from that of a blow; inasmuch 
as the explosion penetrates into the in¬ 
terstices, and* by means of its action on 
the included air will blow out the sand 
with great ease. In this view, sand must 
be the very worst of all tamping stuff. 

Now, 1 apprehend we have here a case 
*0f ** Theory versus Practice,** for, in 
reality, sand makes excellept tamping. 
There must therefore be some flaw in 
the theory. There can be no doubt of 
the tendency of the explosion to condense 
the interstitial air, or t)f the air, if thus 
condensed, to throw out the sand; just as 
would happen if it were mixed with gun¬ 
powder thsoughout. 1 question, however, 
if this really ever happens. In a colpmn 
of fine sand, either quite dry or thorough¬ 
ly wet, the particles lie so closely tqgtMier 
that the inter8tiq|8 are very sinall^ they 
%re at the same time separated by sur¬ 
faces, so innumerable, so varied in their 
direction, and offering soR^uch resistance 
from friction to the passage of the air, 
that long before the effect of the ex¬ 
plosion has reached the interstices, the 
surrounding rock is rent asunder. 

In point of fact this is the case; sand 
may, for aught I know, be blown out, if 
placed in circumstances whqfe it is im- 

E ossiblc for any thiifg else to give way, 
ut I have never found it so; the rock 
hike always yielded in preference, even 
where masses of granite of many tons 
weight had to be torn off by the ex- 


Of the superiority of galvanic ignition 
to any kind of fuse there can be no ques¬ 
tion ; the fuse does not entirely prevent 
waste by the vent-hole; it is inapplicable 
under water; and it does not permit the 
simultaneous firing of several charges. 
When blasting is required only occasion¬ 
ally, or very small charges are used, It 
may* not be worth while, or economical 
to apply the galvanic discharge; but 
wherever blasting ia constantly required, 
and charges of even moderate sise, as in 
mnitCi w'hinstone, &c., it will be found 
highly economical. The expense ia id. 
each charge fur cartridge aqd wire dis¬ 
charged; while the saving of gunpowder, 
especially with simultaneops firing, will 
he from one-third to one half of what is 
usually employed. 

I can speak of the galvanio discharge 
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with the more confidence, having re- 
eentlf had it constantly in use in blasting 
under wracer. The operation was the re¬ 
duction of a waterfalhon the North ESsk, 
belonging to Lord Pannture, with the 
view of rendering it accessible to salmon. 
The work had previously been abandoned 
as impracticable and dangeious. By this 
means it has been speedily and safely 
accomplished. The apparatus used, difk 
fered from that recommended in Mr. 
Boberts* pamphlet, in the absence of 
^ cells in the baitenjr, and of binding screws 
on the main conducror, which was insu¬ 
lated by coiumon twine. These difFercnces 
render the whide working so simple, that 
a workman may acquire a knowledge of 
it in a single day's practice, and, if pro¬ 
perly made, the apparatus is nut liable to 
go out of order. 

• ^ I am, &c. &o. 

Jambs T. Wilson. 

Glasgow Mechanics' Institution, 

July B, 1812. 


aCOXOMtCAl. APPLICATION OP STEAM 
POWBa lO THE MOVEMENT OP WATER 
WHEELS, AT WHEAL VNY. BY CAPT. 
TREGASKI8. 

[From a description of a inoJel of the machinery 
employed at Wheal Uii^ given in the Transactions 
of the Royal Cornwall Polytechnic Society—Ninth 
*AnnUHl Report.] ^ 

The model represents a large steam etigine, 
pumping water to work water wheels, for 
various purposes, but chiefly for breaking 
and pulverizing rocks of tin stuff. 

The water drawn up by the steam engine 
from the bottom to the top of Wheal Uny 
hill, forms two separate mill streanu, and 
after turning all the wheels in its course, re> 
turns again to the engine shaft, through an 
adit at the bottom of the hill, and is again 
drawn up for the^aame purpose. The same 
water tdms the same machinery an indefinite 
number of times, as long as thesenging may 
continue at work; the waste and evaporation 
being supplied from the bottom of the mine. 
Thus one and' the same steam-engine drains 
the mine of water, pumps up additional 
water'from the adit, draws up all the stuff 
broken from the lode, brealm it down to a 
proper sis* for stamping mills, and these 
Stamping mills pnlverize the whole, in order 
to separate, cleanse, end make the oics mer- 
dianteble. 

The model represents machinery actually 
in use. 


The steam-engine at Wheal Uny ie fcpre- 
sented by its type on the platforoi pumping 
water. 'The first wheel turned by the water, 
and which stands on the same platform with 
the steam engine, works a whim-engine for 
drawing stuff. The groove in this machipe 
in which the chain is wound up, has a verti¬ 
cal position. The second wheel works 
anoth^ steam engine, which has the groove 
for winding up the chain in a horizontal 
position. Tlie third wheel works a large 
^mmer, for breaking down the large stones 
to a proper size for the stamping mills. All 
the other wheels work stamping mills to 
pnlverize the ore. , 

The model is intended to show the modem 
which steam power may be applied, with 
advantage and economy, to stamping mills 
by water, as the medium of communication 
between the first mover and the stamping 
apparatus, instead of the crank. The mode 
of applying anti-friction wheels, under the 
large water wheels, in the simple manner in 
which tiiey are fixed at Wheal Uny is also 
shown. 

The application is new both in the mode 
of communicating steam power, and fixing 
anti-friction wheels under large water wheels 
for stamping mills. 

The application of steam power to water 
wheels, was first employed iiv this manner 
as a suhatitnte for the crank, at Wheal 
Vyvyon, by myself, under the patronage of 
Mr. Charles Pox. 

It may be asked, Wliat advantage is ginned 
by the mode adopted at Wheal Uny ? In 
reply to this I would say:—It is an acknow¬ 
ledged fact, that pumping engines do more 
work 1^ the consumption of a bushel of coal, 
when imconneeted with the crank, .than it is 
possible*to do in connexion with it. And 
we have found by experiment, that more 
work is performed by pumping water^over 
wheels, t^n can be done by the steam engine 
through the medium of tiie crank, when con¬ 
nected dither with the winding, or stamping 
apparatus. Wheal Uny engine, dost month 
(July, 1841), pulverised fourteenaacksofvery 
hard tin stuff through a fine grate, with a 
bushel of coals, each sank containing twelve 
^[allonsi this exceeded the best stamping 
engine in the ooulfty; very few steam 
stamping mills do as much as ten sacks, with 
a bushel of coals. Wheal Uny steom-aiglne 
lifted about seventy-six million pounds 
weight one foot high, by the consumption of 
one bushel of coal, tlnough the whole of last 
month (July). 
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TlCCrZiABLT TO THE BB8T0BAT10N OF THB CITT OF HAMBUBGH; BSSIOBEB 
nr r. a. BEBBBABBT, esq. ABCBITECT, I^ATE of BBBXiINy^BOW OF LONDON. 



T^e plan represented in the prefixed 
engraving nras submitted to the Senate 
of Hamburgh, by the Consul-General, 
J. Colquboun, £sq., on the llth^f June 
last, aeeon^nied with the following ex- 
pUmatory d^ription by the designer. 


1 am convinoed Ijiat if accidents by fire 
are to be avoided, in densely-populated 
cities aAd towns, and if the autnorities 
of such places are really desirous that the 
inhabitants shall enjoy the full benefit of 
breathing an atmosphere as pure as pos- 
nble, no other plan c^n be devised equally 
efibetive as the one now laid before you, 
for securing this twofold advantage. 

In renrd of economy and safety, every 
well-inronocd person will readily under¬ 
stand, that if instead of ten fires, only one 
were to be in operation, and that so con¬ 


structed as to preclude the possibility of 
setting the chimney on fire, even by au¬ 
thority or incendiarism, then four-fifths 
at least of fuel would be saved, and the 
danger from fire diminnhed nine-tenths. 
It will further be clear, ^at if it should 
so happen that a fire were to ooedr from 
casualnes unconnbeted with the fireplace, 
and if the inhabitants were so unfortu¬ 
nate as to make the greatest blunders in 
their attempt to extinguish it, not more 
than one ^uare could. possibly be da¬ 
maged. Even this, however, would never 
happen to any verv serious extent, as 
every house would constantly have at 
command, an abundant supply of water, 
sufficient to extinguish any ore that might 
occur, from whatever cause. 

I believe that 180squares, as BB, be¬ 
sides the large Exchange squam £ F, in 
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the centre, are more than requisite for the room, whatever its use, will be well ven- 

comfortable accommodation of the house- tilated by such continual change of air, 

less families of Hamburgh. Ten houses both by day and by night^ throughout 

of 18 feet each, a o, jn front, will make the year, ensuring warmtn In winter, and 

160 feet frontage on each side of a square, coolness in summer, without any ma- 

forming the streets. Each comer build- chinery,—-pots, pipes, bowk, &c. All 

ing will have two fronts suited to pur- fire-places constructed and erected in ae- 

poses requiring such a position. The cordancc with the principles of m^ new 

extent of frontage of the houses may also science in natural philosophy, will be 

be varied in accommodation to the neces^ entirely free from the usual defects; and 

sities or coqyenience of the intended oecu- no building can be endangered by the 

E ants of the buildings respectively. If the requisite apparatus. 

ouses be 30 feeW in dmth, the interior Every manufactory, warehouse, stable, 
square will be 120 feet. If we take 20 feet closet, drain, or ol^er necessary openings, 

for the width of the road c e, to the ware- must have free ventilation (conducted 

houses h 6, and 20 feet for kitchens or without machinery or the use of firev by 

cellars, 10 feet on eash side of the square, the physical, chemical, and mechanical 

there remuns on each side of the road to powers of nature) to prevent any noxious 

the warehouses, a space 40 feet wide, by vapour from mixing with the air in the 

100 feet in length. If .this space be streets. These poisonous exhalations 

divided into five equal parts, we find it should be conveyed away without un- 

roighlf be occupied by 10 warehouses, 5 sightly flues, &c. This my new and 

on each side of the roao, 40 feet long anA exceedingly useful invention will prove 
20 wide. the best means for keeping the air always 

The warehouses should be erected on pure and wholesome, in towns of every 

_ _ 9 _TRIL- T J__1_JUS_ 
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they would also be best situate in the All buildings requiring light by night 
centre of the squares, on account of the should be lighted up with gas, in accord- 
nuisance to the public of loading and ance with the principles of any new sci- 
unloading in the public thoroughfares. ence, so that not the least dani^r will 
Other squares may have exhibition exist of explosion in the buildings so 
rooms, lectq^ rooms, school rooms, ma- lighted, agreeably to my English patent 
nuraetorie8,counting>hou6e8, shops, sham- method of gas-lighting. The noxious 
bles, and all sorts of markets, stables, vapour from the flame is not allowed to 
pleasure-grounds, or theatres of amuse- intermix with the atmMphcre in the 
ment, &e. &e, rooms, but conducted away into the ^n 

Four pleasure squares, D D D D, air, on ^hc outside of the buildings. This 
should be merely enclosed with railings, light consumes 30 per cent, less gas than 
without any erection or buildings. the gas lights in general use in London. 

All the interior squares should be co- Should this my .plan be adopted, I pro- 

vered with the flat roof, invented by me, pose having two, or not exceeding four 
in 1824, and which w'aa used on the Royal water cisterns erected in each square; 
Palace at Berlin, thirteen years ago, and the whole so arranged that every room 
has proved perfectly satkfaetory. When shall have a water-cock, and the water- 
the advantages of thk superior flat roof cisterns and pipes be secure against the 
are fully understood, and dulv appreci- roost intense frost of the coldest winter, 
ated by a discerning public, there 4s no The principal squase, contuning the 
question it will entirely supersede all Exchange, in the centre of the town, is 
other roofing now in existence. It re- propo^d to be 400 fSet on each side (If 
quires but little wood—it is therefore space will permit), and four building, 
more economical than other roofs; and F F F F, in the centre of this square, will 
it is so simple in its structure, that every occupy a space of 200 feet square, uni¬ 
workman can place it. It can be trans- form in frontage, ai|4 60 feet deep, leav- 
ferred from one building to another, ing a central square of 100 feet for the 
without the least damage to the plates, Exchange, E. These buildings may have 
forming sucH roof. apartments suitable for a senate,^ courts 

If economy in fbel be of importance to of justice, consistory and ubHersIty (if 
the inhabitants, each house mM be warm- required), library, halls, comkrt rooms, 
ed by the kitchen fire alone. Thk I have ball rooms, &c. &e. 
several times proved in London. Every To the Exchange buildings, as also to 
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the Exphange itself, there will be four 
ep trances, bjr means of a flight of steps 
situate in the centre of each front. Toe 
Exchange will have a skylight. 

It is not easy for the public to judge 
between true and false science, as the 
community are sp often deceived by men 
of science as w'cll as by empirics in phi* 
losophy. I therefore think it duty 
to subjoin a few of the very numerous 
unexceptionable testimonials I possess, 
from ministers of state and scientific men 
of exalted rank, in London and on the 
Continent. 

F. A. BsiAruAROT, &c. &c. 

S0| Crosby Hall Chambcrsi . 

Bl6ho|isgate Street. 

[Subjoined to the preceding statement 
are certificates from the Prussian Minis¬ 
ters, Schuckmann, Maltzahn and Schon- 
ing, the Prussian Ambassador Kuloa*, and 
several other subordinate functionaries of 
the Court of Berlin, all of a very favour¬ 
able character; these are followed by 
others even more so, from Charles Barry, 
Esq., the Architect of the British Houses 
of Parliament; Joseph Hansom, Esq., the 
Architect of the Birmingham Town Hall; 
Dr. Nathaqiel Grant, and Dr. A. Toul- 
min. Mr. Barry says, ** From the ex¬ 
periments 1 have made and the evidence 
of others, 1 believe that any degree of 
warmth may at all times be obtained by 
means of the stoves which he (Mr. Bern¬ 
hardt) has erected.'* Mr. Hansom thinks 
Mr. ^rnhardt’s stove perfect,” giving 
** a warm and salubrious air an^ acting 
as a perfect ventilator.” Dr. G|ant pro* 
nounces it ** more likely than any other 
. be bas seen to produce the effect of keep¬ 
ing the air in a room wholesome.” And 
Dr. Toulmin says, ** the points of ex¬ 
cellence are, that a house thus warmed, 
is constantly supplied in every part with a 
pure and warm atmosphere of any given 
temperature, whilst the air, vitiated from 
having been breathed, is constantly car¬ 
ried off, and thus a continual acrirf 
circulation is cstaMished.” These are 
strong testimonials; but the readers of 
the Meehantct* Mageutine cannot be ex¬ 
pected to have forgotten that it contained, 
some three or four y^ars ago, others of a 
different description. We must refer in 
particular to an elaborate paper by Dr. 
Ure, .which appeared in our 28th vol., 
p. 27:), and to which we have never seen 
any satisfactory, answer. We question 
much, however,whether Mr. Bernhardt's 
system has suffered so much at the hands 


QUESTION. 

of any pemon, as it has done at his own. 
His tone in speaking of it has been al> 
ways one of extreme mystery. He is 
fond of referring, gs he does, ip the com¬ 
munication which we now publish, to 
** my new science in natural philosophy;” 
but he has never yet, to the best of our 
knowledge, stated plainlv what my new 
science” is. We have heard, that when 
.asked to explain the rationale of his 
system to a Committee of the House of 
Commons, he declined, on the ground 
that that was his affa^, not theirs! It 
is not by corking up one’s mouth in this 
way, that patronage and support are to 1 m 
obtained in this country; neither is this 
the way in which true science usually 
manifests jtself. If there is really any 
thing good in Mr. Bernhardt's system— 
and it is difficult to believe that there are 
not some good points in what such men 
as Barry and Hansom have so decidedly 
approved—Mr. Bernhardt must enable 
the public, by a full and unreserved dis¬ 
closure of particulars, to.form their own 
judgment upon it, or makfi up his mind 
for the general neglect, which will be the 
inevitable, and then not unmerited, con¬ 
sequence. £o. M. M.] 


THE CRANK, aOKSTibM. 

Sir,—I did not see your correspondent 
first answer to my last letter till 
February, althongh it was in your October 
Part, and expecting shortly to proceed home¬ 
wards I put off answering it until I should 
be on my return; this was delayed from 
various causes till April, when his Decem¬ 
ber letter arrived, so I now sit down to an¬ 
swer both, hoping to be the bearer of my 
own letter. 

It appears to me, that in his last letter, 
M.” has so completely annihilated his 
ori^nal experiment, and l^e eonchtsion$ he 
considered himself justified in drawmg from 
it, that 1 need scarcely have noticed it again, 
had he not very coolly, a little farther on in 
this same letter, told us, that his aigus- 
ments were as sound as ever! I shall there¬ 
fore endeavour to open his eyes to their true 
state. He tells us (vol. xxxv., p. 259), 
Tlie work j^rformed in the experiment 
when 371’ lbs. was in motion, ismpresented 
by the number 149.” And in his second 
letter, (page 470), he says that the 50lbs. 
weight only mov^ 2*7, when the 37 lbs. 
moved 4 inches,' and ^erefore, diat the 
power actually expended” in this case, ”was 
2*7 X 50<*135 only.” In this experiment 
then, at far at it trent, I presume your cor- 
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raqwBdent wiU allow ^hat there was no loss 
of power; hia silence indeed on diis head 
diows his inability to deny it. The fiict ^lat 
the 50 lbs. only moved 2*7 inches, proves, 
however, a great dealtnore tiian this, as it 
clearly shows that the leverage of the cross 
bar differed in the two different parts of his 
experiment: for when the 28lbs. moved 
4 mches, the 50 lbs. moved 2 inches, bnt 
when the 37 lbs. moved 2 inches, the 50 lbs. 
can have only moved 0*7 of on inch, so tlult 
in the first^nse, the leverage was oa one to 
two: in the second, as 7 to 20, or as 1 to 3 
nearly. Hence, iC M.’s” expectations had 
been verified, and the 37 lbs. weight had 
been moved 6 inches, the 50 lbs. wright would 
have ohly moved 2 + 0*7 x 2 indiess3*4 
inches, and therefore, the power expended 
would have been only 50 x 3*4»170; the 
same quantity of work would have been done 
as in the first instance, wberq 200 represent- 
ed^e power expended, and we should have 
haa Ihe power increased by the crank in>. 
stead of being diminish^. The same would 
have been the case, even if the 55 lbs. weigift 
had been sufficient to draw the 37 lbs. 0 
inches. ^ * 

Ftom these considerations, Sir, your cor¬ 
respondent will perceive, that in Ids future 
experimental career, he must be a little more 
careful in observing facts; lest he should in¬ 
nocently take for granted, the very thing he 
wants to prove, as he did in this case, where 
we see he'never took the trouble to ascer¬ 
tain what the powef expended really was! 
tnj^oeiug tiiat it was just what he expected 
*it to be. , 

seems inclined now to carry the 
war a little further into mechanics, and to 
attack some of its elementary principles, 
(considering the crank, of course, completely 
fioored), fur he tells us that, although it 
is an elementary principle in'mechanics, that 
increase of surface, the weight" (preuure) 
** remaining the same, will not cause in¬ 
crease of friction, nevertheless, such is not 
the case in these experiments. Now, in his 
experiment ho certainly doubled the surface 
pressed; but the original pressure was not 
distributed over the whole surffice ^|08 in¬ 
creased, as is supposed in the above pro¬ 
position ; for the pressure on the lower side 
of the board continued predsdy as it was 
before, and the additional snrfiice sustained 
a pressure equal to that upon the lower side: 
whence it is evident, that the friction pro¬ 
duced by this new surface, must have been 
equal to that etHU generated by the original 
surfsee, (supppsing all the surihoes pressed 
to be alike), and therefore that the effect was 
jnst the same as tf he had tied another 
board to the first,’ and loaded it with an 
equal weight; but was totally different lirom 


that which would have bem prodnopd, by 
mereljf inereaemp tkt —^pnttiqf a 

huger board inst^ of smaller, for fu* 
stance. 

So much for " M.V’ original experi¬ 
ment. He now, however, gives os a new 
one, to which be requests particular atten¬ 
tion. Before I examine it i shall just state 
what 1 understand “ M." to mean by the 
expreftion " loss of power in the crank t** 
for if we were to misunderstand each other 
on this point, there would be no end to the 
discussion; and I presume. Sir, you would 
not consist that “ a consummation de¬ 
voutly to be wished." By "loss of 
power," I take it Ar granted that he means 
an irrepartf^le loss, consequent upon the 
uee qf the eret^: a sort of datrpetien of 
farce by it, when transferring the force from 
the piston to the machinery: otherwise it 
could not be rightly called a toUf and other¬ 
wise his experiments would have been utterly 
worthless, even in his own eyes. I must 
also take the liberty of reasserting and prov¬ 
ing, that bis apparatus does not at all repre¬ 
sent a crank, except in the latter part of its 
action, after the bar comes against the stop; 
in the former part, the board is drawn by a 
constant force, acting upon it in a strai^t 
line for a definite time and distance; where¬ 
as, in the crank, the acting |prce is never 
constant for a moment, and never acts for 
any definite time in the same straight line, 
the motion bring always rotary. Farther in 
his machine we may perceive, that the instant 
the bar touches the stop, the acting force it 
suddenly diminished to one-half, or less. 
Now, may I ask, in what part of a crank's 
course does this phenomenon take place? 
" M."»very coolly tells us that he takes this 
sudden hop, from the force at 90** to that at 
SO**, to—facilitate inoeetigalioa ! But, to 
return to his experiment. He now destroys 
all the momentum by using a steel spring, 
instead of the wright trader the table; and 
by preventing the weight .on the table from 
being moved (see vol. xxxv., p.^ 260). In 
this state of things he finds that* the 37 lbs. 
weight does not move beyond the stop at all, 
and accordingly, in his usual vague way, he 
dells us, that he considered this " quite con¬ 
clusive," without saging what bis oondu- 
sions are. Here then, (although 1 suppose, 

1 shall, as usual, be charged with " misre¬ 
presenting"—^because 1 attempt to inter¬ 
pret bis half-expressed, ill-digdstcd no¬ 
tions, and /Aaf, because, forsootii, 1 " find 
a difficulty in refuting them 1") 1 shall oon- 
dude, he means, " quite condusive" in 
proving the loss of power in the crank. He 
tiien defies any body tw prove bin facta or 
bis reaeoning to be erroneous." The fiirmer 
1 admit, as there is not the same room for 
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error in this experiment, «s in tiie original 
one, and I do not question his veracity; 
(although he is civil enough to hint that he 
doubts mine): but as to the latter, I really can 
find none, in either of his last letters'-so of 
course 1 have nothing tangible to question. 
Perhaps, however, he alludes to his old tieie- 
men/, (ushered in with a ** consequently,”) 
that the 37 lbs. weight should move 6 inches 
if there was no loss of power in the (&imk,” 
which he seems to consider sound and avail¬ 
able for this experiment also; I must there, 
fore reiterate, that it is utterly inconclusive; 
as I have already shown, and as is, indeed, 
nearly self-evident in many ways. For in¬ 
stance, it may as well be*stated thus: ** We 
have therefore 56 x 2 in. + 28 )q4 in. -224” 
«74‘6x3 in.; “a weight consequently,” 
of 74y^lbs. idiould be moved 3 inches; now 
this is just as legitimate a conclurion as 
** Mt’s,” but is manifestly an absurd one; 
for, by hypothesis, 56 lbs. is the greateit 
weight that can be moved by his apparatus. 
The true state of the case is, that 37 lbs. can 
be drawn fiinriies, or 74 lbs. 3 inches, by 
the power here expended, if a suitable ap. 
paratus be arrang^; but to suppose that 
any machine which does not produce this 
fuU effect, is therefore to be thrown side 
as inefiicient and a dettroyer power 
in all cases, prould be scarcely less absurd, 
than if one was to object, that a smith’s 
vice must necessarily be a useless inefficient 
instrument in all e«ev, because it has been 
found to be so, when applied to the opera¬ 
tion of breaking stones for a Macadamised 
road, or^ of grinding com, &c. Moreover, 
Sir, I think I might safely undertake, with 
the addition of another cross bar, (so as to 
suit it to the work to be performed,) t j make 
your correspondent's own apparatus draw 
the 37 lbs. 6 inches, or even the 74 lbs. 3 
inchM, and thereby make it reproduce the 
loet power; but the description of this ar- 
rangen^t would be rather too complicated 
to insert here ; besides, I dare say your cor¬ 
respondent, will, himself, easily see how it 
may be done. 

If ” M.” will turn to my first letter (page 
389, vol. 34,) be wyi see that 1 there told 
him that the board with the 371b. weight om 
it would not havemovfd beyond the line pA, 
but for the accelerated velocity produced 
by drawing it back two inches; and that 
this was the case, ” M.” seemed toallow in one 
of his last letteik, (page 259,) when he says 
tliat it was the increaecd momentum which 
he expected would have carried the 371b. 6 
inches. Now in the experiment we are at 
‘present considering, he has confessedly 
destroyed ril the momentum, and yet he 
blames the mank for not performing th is 
work which in this same letter lie tells us 


could be done by the momentum and it 
alone. 1 must therefore take the liberty of 
asking him eyem, ” with great simplid^,” 
as he says,—did he ” expect an increase of 
power in the crank, in the latter 'part of its 
action, in the ratio 28 to 37, because in the 
former part,” he ” diminished its task in the 
ratio of 56 to 37 ?” And I hope he will 
give me a simple answer; he must, however, 
remember this time, that momentum is not 
Eb be brought forward in it. ” M.” seems 
anxions to know why there should be a dif¬ 
ference with regard to the work done, in the 
two cases he gives, viz^ with and without 
the cross bar; if he will try the following 
experiment, and eaplainit, he will find the 
explanation applicable to his own. 'Let his 
cross bar be removed altogether from the 
table, but Qie anti-momentum contrivance 
retained, and let the line be passed directly 
from the spring over the pulley to the board 
A; the spring is to be so arranged as to l;pve 
only two ittckee play. We shaU now si^pose 
the 561b. weight placed on the upper board, 
Ihd the under one (A) drawn back these two 
inches; of course it will again be drawn 
this distance by the spring; (the board 
being again drawn back), let the 561b. weight 
be replaced by the 37, and, (if all the mo¬ 
mentum has been destroyed), we shall find 
that the board will still^ only moved through 
the same space of two inches, and therefore 
that the same quantity of work will not be 
done ; that performed in the first case being 
to that in the second as*112 to fi, or as 3 to 
2 : here he will have no crank upon which^ 
to^row the blame. 

In my lost 1 suggested on experiment of 
which ” M.” has taken no notice, but to 
object that it is p linuted one; referring to 
what Smeaton says in a spirit of sound 
philosophy; viz. that he looks upon “ex¬ 
periments made on working models” to be 
” the best means of obtaining the outlines 
of mechanical science.” Now may 1 ask 
“ M.” to tell me honestly, whether the plan 
of my apparatus, or of his, is most like a 
working model ?—a working crank i and 
how his experiment is less limited than 
mine is Iho most general practical proof on 
the subject must include only tome single 
craiiA,bnt at the same time we may observe, 
that any dear proof that there is no loss of 
poww in any one partieular cronA, is to be 
considered as perfectly general for all others, 
for they can differ from each other only m 
size. For let ua suppose the case«of a crank, 
in the workmg of which there is no loss of 
power,—and “M.’’ has allowed (vol. 34. 
page 265) the possibility of such a case, for 
be says^ “ there may be little or no loss of 
power in the crank of a railway locomo¬ 
tive”—^now if we alter the nature of the 
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work to be performed by it, would it not be 
absurd to suppose that there might be aloss, 
occasioned by thu wry crank/ For this 
would imply, that the^crank neic stopped 
end appropriated a certain portion of the 
power which it formerly transferred, and 
applied with effect! If, therefore, ** M." 
should at any time prove ever so clearly, any 
practical loss to exist in any engine or ma¬ 
chine of his construction, be must lool^ 
somewhere else than to the crank for the 
cause. BuF let him boar in mind that the 
unfitness of a machine to perform work, for 
which it is not adapted, is not to be taken as 
the proof of on irreparable loss. For in¬ 
stance, in the case Of a steam engine work¬ 
ing machinery withont a flywheel, the vary¬ 
ing nature of the force, which of course is 
owing to the crank, would undoubtedly cause 
a great inefficiency and toosfe of power; but 
as we know how to cure this sort of loss, we 
moat, to describe it correctly, say it is owing 
to theerant of a good flywliMl, and not to the 
use of a crank: this is tHb sort of loss whidi 
** M." has fallen font of, and which has scT 
sadly puazled hi|p, and brought him into his 
" present troubles.*' 

It is very easy, Sir, to sneer at the" blun¬ 
ders these mathematicians will makebut, 
considering circumstances, I think I may 
fairly remind your correspondent of the old 
proverb, "those that live in glass houses 
should not throw stones." It is not how¬ 
ever the matljematicians that make blunders, 
properly Speaking, so much as the philoso¬ 
phers, who mingle mathematics and prac¬ 
tice, not to discover the truth, but to carry 
out their own theories: nor are the blunders 
to be found in the mathematical parts of 
their calculations, but chiefly in the facts or 
itatvmntt with which as data they support 
those theories. It is then the esperi- 
mentalisft that are often the cause of error; 
they should therefore take peculiar care that 
they see clearly aU the bearings of their ex¬ 
periments, and the eonc/Hsfeeness of their 
arguments, before they found any theory 
on them, or bring them forward as contro¬ 
verting, long received principles. 

I must now remark upon adothei* mis¬ 
apprehension and misapplication of " M.'s" 
with regard to DoUond's (not Drummond's) 
well-known discovery of the achromatic lens. 
For Dollond "questioned" no "demonstra¬ 
tions of Sir Isaac Newton, tiiat prince of 
mathematicians,** as we are* told he may 
justly be caHed, eonndarkty the aye in v>kie% 
he HvedH! Of course iff he lived now-a- 
days, he would dw but a prince of hhaiderere, 
not fit to hold a candle to eome of onr ez- 
perimentaUsts and practieians. The ease 
was this: Sir Isaac Newton found by his 
discoveries that an achromoric lens would 
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be procurable, if the relation between the 
dispersive and refiractive powers should 
prove to be different, for different media: 
he accordingly tried the experiment b^een 
water and glus, and found the rdation tiie 
same in each, and then unluckily gave up 
the hope of getting an achromatic lens, sup¬ 
posing that the same property obtained in 
all othcg media. Dollond fortnoately ques¬ 
tioned tile correctness of this latter euppoei- 
iian, tried the experiment again, and found 
that his doubts were well grounded, and there¬ 
fore that the achromatic lens was procurable. 
This however only showed that the glass and 
water Sir Isaac used^in which latter, I think, 
it is supposed he had dissolved some salts of 
lead, tlto refractive power of which was not 
then known) happened aecidentaliy not to 
differ in their relative refractive and disper¬ 
sive powers; but did not in the most distant 
way imply, that any of Sir l8aac*s demon- 
etratione were in the smallest degree incor¬ 
rect, (as " M.** would lead us to suppose) 
although they were arrived at with the assist¬ 
ance of that impotent science, mathematics. 

Your Correspondent also shows the weak¬ 
ness of his side, by the analogy he attempts 
to strengthen it with; telling us, that we 
might as well attempt to gpive a formula for 
a daguerreotype sketch, or an dectrotype 
deposit, as for the heating pow<ff of a boiler, 
or fur the action a cranky as exhibited 
in hie experiments! Con anything. Sir, be 
more absurdly ridiculous than this? What 
connexion, analogy, relation, or similarity, 
is there between the crank (as much a me¬ 
chanical power as the lever or the screw) and 
the actions of heat, light, or galvanism ? 
In his next I suppose he will be defying us 
to settlff mathematically the relation of the 
power to* the weight in a lever of the first 
order. 

My excuse. Sir, for trespassing at sndi a 
length upon your columns, on this subject, 
must be, that " M.’* seems to think his facts 
and statements " so perfectly conclusive, that 
really some of your unscientific readers 
might be misled by his confidence, and 
actually snppose that he had mode out 
something of a case :** h repeat this from a 
former letter of mine, to correct an error in 
it, of which I forgot fo send you a note at 
the time: " unscientiftc" was misprinted 
" sdentific,** whereas I assure you. Sir, 1 
never intended for a moment, to libel your 
eeientifie readers, by supposing, that they 
could be puzzled or imsled, by such facts or 
statements. 

I am, ISr, 

Your obedient Servant, 

R.W.T. 
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vnaivfCATioN or rnm water supply op 

«HB MBTROPOLX8. 

Sir,—I have seen with tbesT^tert satidSe> 
tion, in the Stmsad odMr newspapers, men¬ 
tion made of the method of filtration, of whidi 
Mr. Stuckey is the inTentor. 1 am heartily 
glad to see this matter at last taken up as it 
should be. I reside at Rotherhithe, and. the 
water in our neiglibonihood is dretdfiilly 
bad; people are obliged to boil it in order 
to destroy the files and other insects with 
whidi it abounds, before it can be consider¬ 
ed drinkable—^ithas a dirty look, and if put 
into a bottle there Is speedily a deposit of 
mod at the bottom. If largo quantity is 
wanted for any purpose it must first be left 
to Settle in large tubs—but wat£r thus stag¬ 
nant, and already mixed up with extraneous 
matter, some of which is already putrescent, 
will soon become really putrid, and unfit for 
use. I have had serious thoughtsof changing 
my abode, in order to go to some other part 
of the town where the water is drinkable; I 
shall, however, now wait, and see if the in¬ 
vention is adopted, because, if it is, its 
gratfful effects will be most grai^fully re¬ 
ceived In all parts of London, and in none 
more than that where I am located. 

Notwithstanding the large sums of money 
whi^ have been expended on this object, it 
must be conVessed that liOndon does not 
shine in her water-works; the supply is 
plentifiil, but in no instance whatever does 
it serve for ornament. Probably those who 
have the management of such things, are well 
aware that our London fountains would not 
pour fourth very riivery ttreanu —conse¬ 
quently, they very wisely keep all their 
wor^ under ground; though with half the 
money which lias lieen expended vbb might 
have hod aqueducts which would have vied 
with those of ancient Rome, and been an or¬ 
nament to the country. 

I am, dear Sir, 

Your very humble servant, 

Samvki. JgpFRaaoN. 

Rotherhitlie, Priocas-stieet, 

July 13,1812. 


THI ATMOSPHBRK^IIARINB BNOINB. 

Sir,—-Your 985th Number contains a 
description of a marine engine upon a new 
plan, which has recently been applied by 
Messrs. Seaward and C(^ to a steam vessel. It 
appears to me that this is a step in a retrograde 
direction, inasmuch as one of Watt’s grand 
improvements, the substitution of the pres¬ 
sure of the ctmm for that of the atmosphere, 
is thrown aside to return to the exploded 
atmospheric engine. In the new arrange¬ 
ment there are three open topped cylin£rs 


placed in a line athwart the veted,' ofid the 
tiiree piidons ore codneeted by osdUatmj; 
rods directly to thiee cranks, foribing onglM 
witii eadi other; whidi anj^es, it is to be 
presumed, are all equal, or 120* each. Now 
Let us compare these engines with one of the 
many constructions 'now in use, say for in- * 
stance the Chiigon” engines, by the same 
makers. By tiie new arrangement we get 
rid of the weight, cost, and complexity of 
the cylinder-covers, piston-rods, -and stuff¬ 
ing-boxes ; a greater length of stfoke can be 
obtained in a vessel of ^ven depth, and the 
power of the engines thrSughout the stroke 
is more nearly eqndised: but on the other 
hand we have three cylinuers instead of two, 
and as the power of uie engines in each case 
wiU be as the quantity of steam consumed 
by them in *each revolution of the wheels, 
the area of the piston of the atmospheric en¬ 
gines must be to that of the ** Gorgoii” en¬ 
gines as 4 to 3, so that supposing the cyHn- 
. ders of a pair of “Gorgon” engines^ be 
ly) indies diamete * the three cylinders of 
the atmospheric engine, to be of the same 
power, must each be of 571 inches diameter. 
There must likewise be three ilide.valves in¬ 
stead of two^ the intermediate shaft, too, 
must be cranked, and there is a double 
packing to each pistpn, and a gnide-rod 
working in a stuffing-box. On a full com¬ 
parison, therefore, of these different circum¬ 
stances, I apprehend that the atmospheric 
engines will be found to be heavier, more 
costly, and not more simple than the “ Gor¬ 
gon” engines, while the former, at the same 
tiifie occupy more room. With regard to 
the greater length of stroke which may be 
obtained, many persons, and amongst them 
Mr. John Seaward, are of opinion that no 
material advantage is thereby gained. The 
comparison, therefore, is, I think, rather to 
the disadvantage of the new plan, and the 
only point in which it can claim an indis¬ 
putable superiority, is in the greater equali¬ 
zation of the power of the steam exerted 
upon the crank. Against this, however, 
there remain to be set tw8 great disadvan¬ 
tages, eithe^of which would, in my opinion, 
more than counterbalance the admitted ad¬ 
vantage. The first is the loss of heat which 
the cylinders undergo from their interior 
beirfg exposed to the atmosphere during one 
half of eadi stroke, triieieby a conriderable 
quantity of st^pm must be condensed with¬ 
out producing any mechanical effect. Tift 
second is, that whatever may be Aie pressure' 
in the boiler,* the pressure upon the piatoii 
during the effective stroke cannot exceed the 
pressure of the atmosphne. Thus in the 
account of these engines given by yon, it 
appears that the pr^nre of the steain wti 
81bs., which, addinfj', for the 141bs. for the 
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presaore of the atmosphere, gites a total 
pressare of 221b8., whilst the pressure oo 
the piston is onlj 141bs. 

Requesting to be set right by any of your 
readers who may detect any error in the 
above reasoning, I remain, Sir, 

Your obedient servant, 

M. J. 

/une 27, 1842. 

• 4 

THE ATICq| 9 PHEniC ilABINB ENGINE. 

Sir,—May 1 trouble you with the follow* 
ing remarks, which^ coming from one who 
is in no way connected with engineering, di¬ 
rectly or indirectly,mnay be looked upon as 
arising from no interested motive? They 
have reference to the atmospheric engines 
placed on board their new river ^teamer by 
the respectable firm of Seaward and Co. 

It hiu always been considered as of the 
greai^t moment that, in steam-engines, the 
loss of heat by radiation or otherwise, should 
be as little as possible, both as to economy, 
and also as a matter of comfort to the engi-' 
neers and stokers. Boilers and steam-pipes 
are felted, cylin^efs arc surrounded by wood, 
and even charcoal, as a highly non-conduct¬ 
ing substance, has been frequently employed. 
Every cubic inch of heated air arising in an 
engine-room is considered as a loss. 

Having then been taught this by the most 
eminent engineers, what are we to think of 
an engine which every hour during its work, 
inspires upwards of two hundred thousand 
e^iefeet 4/* cold air, and after warming it, 
vomits it forth again in the expanded form qf 
about two hundred anti fifty thousand cubic 
feet of heated air—for an expansion of one- 
fourth is a moderate calculation ? Are we to 
consider this as a legitimate use of coals ? Is it 
necessary that a few tons of this expensive ma¬ 
terial should be burned occasionally for the 
sole purpose of heating the engine room, and 
distressing, by the suflbeating and tallowy 
effluvia, the engineers already sufflciently 
heated by this high summer temperature ? 
I think most engineers will pause before 
they give an answer in the affirmative. They 
will say, on the contrary, that there ■ an 
enormous and wasteful expenditure of heat 
and comfort.* 

However, 1 am sure it would be interest¬ 
ing to your readers to Jtnow the actual con¬ 
sumption of coals in the atmospheric plan 
per horse-power, and also the temperature of 
the engine-soom. ][f these are not very 
great—great virtue in that ff—then only we 
may have someJiopes of its success. 

1 remain, sir, your obedient servant, 

W. 

Blackwall, July 4. 

* Three cylinders 47 Inches, each of 3 feet stroke 
—pistons mSklng 34 strokes per minute. 


NB. VAUANCE'S plan POB NAvitGATlNO 

THE NIGER iN BAPETT, OR OP CONSTANT¬ 
LY MAINTAINING A BALVBRIOOS ATliO- 

SPHBRE ON BOARmOP hUlPS IN HOT CLI¬ 
MATES. 

18, Brook-street, Westsquare. 

19ih July, 1842. 

Sir,—^The erroneous view which Colonel 
Maceroqie’s letter, in last week’s Number of 
your Magaxine, gives of one of two plans of 
mine, rendering a rectification necessary, 1 
have to solicit the favour of your giving 
publidty to the accompanying letter relating 
to the last subject mentioned by the gallant 
colonel. ^ 

The method of producing ice, and conse¬ 
quently “cold,” therein referred to, is not 
“by the ministration of carbonic acid gas;” 
and its object is to make ships in hot cli¬ 
mates salubrious rather than “ delightfully 
cool.” 

I have the honour to be, Sir, 

Your most obedient servant. 

John Vallance. 

Letter to Captain TYotter, Jt.N. 

18, drook'Street, West-square. 

18th June, 1842. 

Sir,—A letter which I have rlbelved from 
Mr. Buxton recommending that I should 
address you, causes me to solicit the favour 
of your attention on a subject which may, 
possibly, prove not utterly unimportant in 
preserving health, and saving life, during the 
purposed ascent of the river Niger, by the 
expedition which is to be under yotir com¬ 
mand. ^ 

You arqaware that the Americans annually 
send caigoes of ice from Boston to Calcutta. 
The proofs given by these vessels make it 
known, that the caloric rendered latent by 
the liquefaction of about a hundred weight 
of ice per hour, is sufficient to keep a place 
containing 200 tons of ice—and equal, con¬ 
sequently, in cubical capacity, to d room 60 
feet long, by 19 feet wide, by 7 feet high- 
cool, even when those ships are “ crossing 
t^e line.” ' • 

It follows that if (allowing me to use such 
an idiom) the expenditure of the “cold” 
produced by a hundred weight of ice per 
hour, will keep the holds of these vessels 
cool on the equator, your ships may be k^t 
BO on the Niger, prugided we can furnish 
them with means of (again using an dpropor, 
though incorrect expression) creating “ cold” 
to a sufficient degree. 

The object of my addressing fon is to 
submit that we can (once more conveying a 
meaning, by using an incorrect idiom) create 
“cold” to any extent whidi you may require. 
Above 20 years ago 1 discovered a prin- 
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ciplei and published a mode of operadon, 
with respect to which—adverting not to 
intermediate, because they are less directly 
applicable pablicatioaa—Bix years ago 1 
wrote a paper, the following four paragraphs 
of which, 1 must request you to do me the 
ihrour of reading• 

But it is not on land only that an icing 
apparatus would be advantageous, ^ince as 
ice could be made at sea as well as on shore, 

(a capability which, by the way, will, even¬ 
tually, prove important to our fidieries)* 
while an icing apparatus large enough to ice 
wines, lemonades, or other beverages for the 
passengers of any paeVet, or Indiaman; or 
wit^, &c. for the officers, and grog for the 
crew of any man of war, could be supplied 
for a moderate sum, not only might voyages 
be, in consequence, made sources of profit, 
but also might passengers and officers par¬ 
take the luxury, and the whole crews of our 
men of war in hot climates reemve the 
strengthening and invigorating benefit of 
having tlieir grog, (and all other beverages, 
including the very water they drink) iced; 
a circumstance which would be important, 
not only medically speaking, and os an auxi¬ 
liary to the surgeon's care in many cases 
of tropical fever, hut ('in degree) even 
nationally speaking; from the way in which 
it would strengthen the men, and add to 
their physical powers, in cases where extreme 
heat half incapacitates them for bodily exer¬ 
tion ; as well as from the degree to which 
it would serve os a febrifuge under attacks 
of disease. 

Ihere are, indeed, occasions, on which 
it is possible that this method of counteract¬ 
ing tile weakness which torrid zone tem¬ 
peratures produce on our sailors, might 
prove auxiliary, even to the honour of our 
flag. 

Lord Rodney’s victory; that of the 
Nile; the hard-fought action ofaAlgiers; and 
others of our glorious naval triumphs, have 
heen gained in hot climates. Now could 
our sailoM, on those occasions for extraordi¬ 
nary exertion,'have had part of that native 
vigour of which the heat of the climate de¬ 
prived them restomd, in consequence of the 
water which they are allowed to drink duV- 
ing action being, ndt actually iced (because 
that might be too cold for men who are 
Mcenivelg heated to drink hearty and Hasig 
draughts of), but mi^ so refreshingly cold 
as to ** smock” on ti^ palate, and invigorate 
the frame, there can be no doubt that their 
bodies would have been capable of going 
through harder work, and their spirits equally 
disposed ^ work ha^er. . 

* Especially to our Newfirandland cod flslietieo— 
as those flsh could he brought to us in their firesh 
state, foe less than It costs to epllt, salt, barrel, and 
get them hither, in the state we now receive them. 


SHIPS COOL IN HOT CLIMATES. 

And as this invigorating refreshment conld 
easily be given, by idug a number of butts 
of water daring the chase, to be mixed 
with the other sic^dunp/p warm water, and 
served out during the action, it would be 
equally in a captain’s power iktu to strength¬ 
en the bodies and heighten the spirits of 
his men, as it is to order an extra glass of 
grog to be served out, on those occadons 
, when harder duty renders it necessary. 

Two years ago, 1 wrote the following para¬ 
graph :— ” 

Seventhly. The ship, instead of being hot 
as steam vessels are, £hall he **cool as a 
cucumber;” while she should possess tiie 
advantage of being, thfoughqut all tropical 
r^ons, capable of supplying ice, not only 
to cool beverages, but also to cool cabins 
and bertha; so as, in degree, to carry the 
climate of the temperate zones into, and 
throughout the torrid zone: a capability 
which will prove not only a luxury to •^pas¬ 
sengers, but so important a medichial re- 
^storative to the erffivs of men of war in many 
cases of tropical disease, as might prevent 
unmannings of blockading fleets such as, 
after carrying off 3000 of Ms ships’ crews, 
broke Admiral Hosier’s heart. Indeed, it 
would require but a small portion of the 
engine's power and a cooling apparatus, to 
maintain an atmosphere low as that of the 
temperate zones throughout the ship; even 
were she stationed in &e torrid zone. 

As I placed the brochure opt of which I 
have cut the last paragraph, in the hands of 
not a few persons two yeals ago; as I had 
largely distributed the paper from which the 
preceding four printed paragraphs are taken, 
daring those six years; and as other obser¬ 
vations which I am guilty of, involving the 
principle, have been before the public for 
twenty years, I presumed, until the appear¬ 
ance of the Parliamentary paper *' 179*—V” 
of the present Session, timt means would be 
taken to supply the crews of the ships whidi 
are to compose the expedition that you are 
appointed to command, with a cooled and 
dried medium of resphution, instead of 
leaving them to breathe the atmosphere of 
the ^iger^ in its naturally hot and humid 
state. 

But as that paper made evident that, 
though 600/. were to be expended in merdy 
forcing air in its natural condition into dif¬ 
ferent parts of the ships, even the idea of 
making that kir cooler or drier titan the hot 
and humid, atmosphere of the Niger affords, 
had not been entertained, I became desirous 
to submit to Mr. Buxton—as the individual 
whom public opudoh considered to be the ori¬ 
ginator of the expedition—that it is in our 
power to famish vessels on the IBger with 
means of supplying themsdves with 10,000, 
15,000 or 20,000 gallons of air per mi- 
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nttte, cooled from the high nataral tern* 
peratore of those Iptitudee, to 50^ of 60^; 
and BO fiur deaiceated as to deprive it of that 
excess of moisture with wluch the air of 
WesteniAftica is loaded; and thereby make 
it as cool and dry as may be desirable for 
the preservation of health and lifot 

But Mr. Buxton's absence on the Conti¬ 
nent interposed obstacles which prevented 
me from obtaining his attention until now; 
when his recommendation makes it a dut^ 
to submit (jp you, that I believe it can be 
shown that ships in any part of the torrid 
xone may be kept ^ cool as the holds of 
the American ice vessds on the equator; 
their " between dechs" beii^ supplied with 
ten or twenty thousand gallons of air per 
minute, cooled and dried as above mentioned; 
and thdr crews with whatever quantity (sup¬ 
pose two gallons per man per dihm) of iced 
beverages, the heat of the climate may dis¬ 
pose them to drink. 

(?ou^ evrte hlanckt be given with respect 
to time for preparing, and room on board 
for fixing the apparatus ror these purposes^ 
I would not hesitate to commit myself in 
regard to its eficiency. But considering 
circumstances 'Vhidi have offered themselves 
to my reflection since my letter to Mr. Bux¬ 
ton, 1 submit as follows with reference to 
time, space, and expense. 

Should the same ratio of mortality take 
place with respect to your crews, as obtained 
on board the Quorra and Alburkah during 
Mr. Laird's attempt to explore the Niger, 
129 of the 155 Englishmen you take out 
will be carried off by the climate; without 
reference to thok smaller (though still prec?) 
mortality which prevailed among the 
Kroomen on board tiiose vessds.* 

Whether the public would consider any 
expense (that was not enormotw) which 
might prevent this, to be objectionable, it is 
not for me to suppose. But as you will, 
probably, have to remain on the Niger (or' 
its tributaries) throughout one, if not more 
wet seasons, and as, without a preventive, 
there is too much reason to fear that many 
of your men will, ih consequence, fall victims 
to the climate, it may, perhaps, bp permitted 
me to ask, whether space could be dieted 
to any better purpose than to containing 
sfich means of prevention; and whetlier ex¬ 
pedition whirii denied time for their applica¬ 
tion, might not prove to be making more 
haste than good speed, with iqppect not only 
to loss of Ufe, but, possibly, to t^t of the 
object of fht expe^tion, from a cause other 


* The actual mult of the Niger Expedition has, 
we believe, been even worse than this. Bo mneh 
for taking eounael only of the science which is 
dressed in a brief attthotlty.-~£o. M. M. 

VOI.. XXZVII. 


tiian that which may arise from want ai 
hands." 

The idea may prove as erroneoosi as its 
enundation will be presumptuous: but 1 
fisel it, nevertheleas, incumbent on me to 
submit, that you may perceive it natural to 
one who believes that a cool, and dry atmo¬ 
sphere can be insured on boud your vessels 
througbout the wet season; and who sees no 
insupeitble impediment to your crews being 
provided with dry exercising space during 
that period, by your decks being shdtered 
from the torrents of rain by a tarred sail¬ 
cloth or caoutchoucked canvass roof, capable 
of quickly rolling up, so as not to be 
blown away by hufricanes—^you nwy per- 
ceiye it natiml that one who sees nothing 
insuperable m these things, should also be 
struck by the idea that, supposing the extent 
of the inundation in the lower parts of the 
country did not prevent the channel of the 
river from bring Recovered and kept, and 
also supposing that there should not be other 
insuperable obstacles which his ignorance 
renders him not aware of, the vastly greater 
depth of water during the wet season would 
allow you to pass rapidly over shoals where 
the Quorra and Alburkah were detained for, 
if I remember right, weeks at a time; and 
enable yon to ascend, no one can tell how 
much higher. ^ 

Snbnutting myself to your censure by ven¬ 
turing to enunciate this idea, I conclu^ the 
prolix statement which Mr. Buxton's letter 
has caused me to intrude on you. 

I have tlie honour to be, Sir, 

Your most obedient servant, 
John Vallancb. 


AMERICAN MARINE STBAM-BNOING 
BUILDING. 

The iVietp York Herald publishes the 
following letter in reply to our strictures 
on the construction of the KanUaehatka 
steam frigate (vol. xxxvi. p. 222,) built 
at New York for the Russian government, 
with a recommendatory introduction of 
it by the Editor to the attention of his 
** commercial and seientifie readers." 

Zb thaBditir t(fthe "Vets York HerMr 
In a recent number of your paper I noticed 
an extract from the hondon Mtekamet* Ma¬ 
gazine, relating to the steam ship Kamte- 
ehaika, whirii was built for tbe Russian go¬ 
vernment, by the Messrs. Sdinylers of this 
rity, with an implied invitation to the engi¬ 
neers of this county, to vindicate their repu¬ 
tation from the disg^race whidi Ae rq^ted 
fidlore of that ship was likely to bring npon 
them in timt country and els^here. . 
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Now, I bclicvft, there are few who were 
acquainteri with the circumstances under 
which the Aam/ffrAa/Ara was conv-AructedyWill 
attribute her faults to the want of skill or 
knowledge of American engineers generally. 
There are few indeed who were ignorant of 
the fact that, so far as the engines and boil¬ 
ers were concerned, it was professedly an ex¬ 
periment, and that it would not succeed was 
almost universally believed among jiTactical 
engineers. The engines, no doubt, were in¬ 
convenient and ponderous, and the boilers 
inefficient and complicated—and suppose 
they W\ re so, if the Emperor Nicholas de¬ 
sired it, and was willing to pay Jonathan for 
the labour, who is to Tincl fault? Suredy 
John Hull need not. lie tnay^^ish to make 
a little capital out of its unsucces.sful issue 
for the benefit of British tradc\ It docs not 
look well in his cyr, to see other than British 
steamers splashing in the big imtid, even 
though they do so by the way of experinieni! 
No, it is decidedly anti-British ami dangerous 
in its tendency. It is, no doubt, something 
else which excites the rabidity of John Bull 
upon the subject of Aincrieaii ship building 
Mild .steam navigation. It is not the failure 
of an experiment, but a kind of fearful con¬ 
sciousness that the resources of America and 
the developemcnt of American skill will ni)t 
become tribjitary to Uritisli vanity and 
wealth. The truth is, there is some evi¬ 
dence of the ability of Americans to compete 
with the best foreign builders and engineers, 
if not to establish their superiority over 
them. 

Wc submit the following extract of n letter 
to a house in this city, in relation to vessels 
built ill this city, for a foreign goveriinieut, 
u short time previous to the e(im]Velion of 
the KamtKchaika, Ijct the pracb'cal good 
sense of American workmen be displayed, 
free from the restraints and control of theo¬ 
retical schemers, and the mist will be dis¬ 
pelled which now too much obscures the prac¬ 
tical worth of American builders. 

An important fact we might mention, in 
regard to British and American steamers is, 
that the Sirius, the only foreign stcnni-ship of 
about the same tonnage, which has resisted 
(revisited ?) our Ihores, did not perforip, 
within twenty-five p^er cent, of the distance 
per twenty-four hours, whiMi was accom¬ 
plished by the Regent; while the relative 
nominal power was as 320 horses to M(t— 
a fact that can only be accounted for from 
the intrinsic superiority of the American 
engine. 

Havana, March, 1, 1S42 

Dear Sir,— 

I wrote you a few days since from New 
Orleans, informing you of my intention to 
visit this place. 1 took passage in the steam¬ 
ship Natchez, Captain Swiler, and had a fine 


run of three days; the Natchez has been 
quite successful on this route—Captain S. is 
an able and attentive eornmandor; few men 
cciiild at this time take his place in the con¬ 
fidence of the travelling public. ‘ 

I was much pleased on my arrival with 
the appearance of the two New York built 
steamers lying at anchor in this harbour, 
and as I had never seen them before, deter¬ 
mined to take the earliest opportunity of 
i. {siting them, and confess my national 
vanity was somewhat excited bjj the enthu¬ 
siastic encomiums bestowed upon the skill 
and integrity of our countrymen by Com¬ 
modore De Llanes anti the commanders of 
the ships, which are noy called the Regent 
and Congress. All speak in the highest 
terms of tlie performance of the machinery, 
and those persons who have seen the British 
and S|)anihli steamers here allow that the 
premium must be awarded to the latter by a 
great majority, and the officers of the British 
steamers say they are not to be beat ;"for 
cleanliness they jjire unsurpassed. ^ The 
engines lm\c gained much ereilit and are 
highly esteemed ; to Mr. Vandewater, 1st 
engineer of the Kegcmt, I ain iiidc'bted for a 
copy of the lug of that shif^on her recent 
passage from (Juba, which is subjoined; it 
will be of some use to those who feel an 
interest in commercial niutt«*r.s; the appended 
remarks arc his. [The Log referred to is 
given on our next page.J 

We are glad to learn from the pre¬ 
ceding extract, that so far hs concerns 
the construction of the engines of the 
l^amtschathn — which includes every 
thing material said by us on the subject 
—the Americans themselves admit that 
our strictures were perfeclly just; “ the 
enyines no ihvht were inconvenient and 
ponderonSj and the boiler ine^fficient and 
complicated y Now that these rather 
serious defects have been pointed out on 
this side of the big - pond,*’ all the 
world on the other side sees and con¬ 
fesses them! Nay, they would even 
have us to believe, that nothing else than 
failufie W 9 S ever anticipated by “ the 
majority” of their “practical engineers.” 
If this be true, wc can only say it is 
rather surprising that none of the said 
majority ever took any means to make 
his misi^ivings public. At the time of 
the departuiv of the Kamtschatka for 
Europe, nothing w'as to be met with in 
the American papers on the subject of 
this vessel but the most extravagant en¬ 
comiums on her construction and equip¬ 
ment in every particular. We are fur¬ 
ther told that she was “ professedly an ex- 
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pcrimcnt,” of mhich the worst that can 
be said is, that like innumerable other ex¬ 
periments, it has failed. We feel a great 
curiosity to know when and where this was 
professed. Terhaps our New’ York con¬ 
temporary may be able to enlighten us 
on this point. We remember to have 
seen her described, over and over, as quite 
a crack specimen of American ingenuity 
and skill; but there is not a trace on our 
memories of a single syllabic about 
** experiment," or any thing of the sort. 

Well—“suppose they were so”—con¬ 
tinues our American respondent — that 
is, suppose the 'Vin/t/ica u'lrc incon- 
venient and ponderous, and the boilers 
inrjfficient n%l complicated" —“if the 
Kmperor Nicholas desired it, and was 
willing to pay Jonathan for the labour, 
who is to find fault with it?—surely 
John Dull need not!" Wc ought not 
perhaps to feel surprised at the sentiment 
conveyed by these words, after the argu¬ 
ments with which the American press 
has recently made us familiar, in favour 
of literary piracy and State-debt repudia¬ 
tion ; but we must nevertheless express 
our regret at the low state of public feel¬ 
ing, of which all these things are such sad 
indications. It is out of tlK; question, 
of course, to suppose that “ the emperor 
Nicholas desired" to have such wretched 
engines and boilers, or that he bargained 
for any thing else than the best that 
America could produce. Moreover, the 
price he paid well entitled him to the 
best, for it was much higher than he 
would lyivc paid for engines and boilers 
of the sa«ic contract power and capacity 
by the first-rate English makers. John 
Hull’s right to find fault with the bad¬ 
ness of the articles may be said to be 
founded simply uu the interest which all 
men have in exposing dishonesty and 
imposture; for, as wc have seen some¬ 
where well remarked, a rogue docs not 
cheat all the world oultf because he can- 
not. Jlut if we arc mt greatly misin¬ 
formed, the Emperor Nicholas has ex¬ 
pressed himsedf quitO as indignantly on 
the subject of this Kamtschatka job as 
ever John Bull has done. 

The jealous motives imputed to us for 
the part we have taken in the matter arc 
simply ridiculous. I'he engineers of 
England need not, arid wc feel well as¬ 
sured, do not fear any rivalry what¬ 
ever ; but w'cre the case otherwise, there 
is no foreign body of Engineen, by 
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whom it would grieve them less to be 
eclipsed, than their Transatlantic bre¬ 
thren, for whom at all times they have 
evinced only the most respectful and 
friendly feelings. 

With respect to the vessels (the He- 
gent and Congress) built for the Spanish 
government, we have already (see our last 
vol., p. 417,) done justice to their ments, 
(with quite as much readiness too, as we 
found fault with the Kamtschatha, and 
with a great deal more pleasure,) and we 
are happy tr< find our anticipations of the 
performance of their engines, so strongly 
confirmed, as they artf by the log of the 
Megentf now supplied by our American 
contemporary. The names m the makers 
of these engines arc not mentioned by their 
own countryman, but delighting to honour 
all to whom honour is due, we think it 
right to repeat here that they w’cre manu¬ 
factured by Mejsrs. Ward, Stillman, and 
Co., of New York; from whom they lead 
us to expect things still more on a par with 
the productions of our English workshops. 
A few such matter-of-fact affairs as the 
log we now publish, will do more for the 
credit of American engineering, than 
wholu volumes of such gasconading 
ribaldry, as* the epistolary Jonathanisms 
by which it is here accompanied. 


THE SILLOMKTER, DERIVOMBTER, SITO- 

MARINK THERMOMETER, AND STEAM- 

ENGINE INDICATOR, OP M. CLEMENT. 

1. The Sillometer is the title given to a 
substitute for the common log, which has 
been recently invented by a M. Clement, 
of Rochfort, and is so well tliought of by 
the French Admiralty, that it has been 
ordered to be forthwith supplied to the 
different ships of the Royal Navy of 
France. It is a most ingeniously con¬ 
structed Instrument, and moiniscs to be 
of great practical utility. To describe it 
as well as we can in words:— 

A hollow copper ball, against whi<di 
the water acts, is tttached^to a moveable 
plug of the same metal, which slides in 
a copper tube that passes through the 
centre of the vessel to the keel; to this 
plug is attached a lever, which, by means 
of a vertical rod, acts on a second lever 
placed on the deck of the vessel, and 
communicating with a spring; the ten¬ 
sion of t|^e spring constitutes an equili¬ 
brium with the pressure of the water on 
the ball, and serves to measure the rate 
at which the ship is moving, by means 


of a hand, the movements of which on a 
graduated dial, indicate, at every mo¬ 
ment, not only the speed of the ship, but 
also the distance run in any given time. 
A table annexed to the instrument allows 
the officer of the watch to note the dis¬ 
tance traversed at the moment when be 
is relieved from his watch. The Sillo- 
meter resolves many problems of great 
importance. It gives every moment the 
rate of the ship’s sailing, and also the 
space traversed in any givefi time. It 
indicates positively either the influence 
of a sail furled or unfurled, of a change 
in the placing of th(^ ballast or of the 
gunS| and what is the most favourable 
direction of the wind for its action on the 
sails,—a matter of great importance, 
whether in giving or receiving chase. It 
offers, also, the advantage of measuring, 
when at anchor, the force of currents on 
the keel. • 

2. Another in^ntion of M. Clement’s, 
*which he calls a Derivometer^ is an in¬ 
strument to ascertain a sj^ip’s leeway. It 
is moved by a paddle, that%nay be placed 
under the Kcel at will, and is supported 
by a plug sliding in a tube like tliat of 
the Sillometer, but turning with the 
paddle and the rod. The motion is 
transmitted from the paddle and rod to 
two semi-circular dials, one of which in¬ 
dicates the leeway to larboard, the other 
to starboard. When at anchor, the in¬ 
strument will show clearly the directiofa 
of the currents. 

A third invention of the same gen¬ 
tleman, is a Submarine Thermometer. 
It appears from the thermomctrical ob¬ 
servations of many scientific n%vigator8, 
that in seas of unfathomable depth, the 
w'atcr is not so cold as over banks, and 
that over banks near the shore it is less 
cold than over those at a greater distance, 
but colder than in the open sea.* M. 


* 'lihe fuUowiiiir is an extract on this subject 
from “ Lc Guide du Navigateur dans I’Occan At- 
lanti(|Qc: 

“ Water is much colder over ahoals than in the 
open sea: the shallower the water, the colder it is. 

" Water is colder over large than small shoals. 

" Water over shoals near the coast is warmer 
than over those at a distance front it, but sUll 
colder than tlienrater of the open sea. 

“ Water is colder over shoals in immediate prox¬ 
imity with the coast, than over those which are 
separated by a deep channel. 

“ The preceding rules are not applicable to water 
Inside of capes or in rivers; less agitated, more 
exposed to the action of the sun, and in intimate 
communication with the earth, it is hotter or colder 
tlian that out of soundings, according to the season 
of the year,* and the temperature of the atmo¬ 
sphere." 
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Clement’s thermometer is kept constantly 
under water at the same depth, and in¬ 
dicates the different temperatures of the 
water by jneans of a dial placed on the 
deck of the vessel, and always open to 
examination. The immediate action is 
communicated by wheels, the working 
of which turns two hands upon the dial, 
the one marking the single degrees, and 
the other the tens. The whole is en> 
closed in ^ tube attached to the side of 
the vessel, and the helix of the apparatus 
is at 'the lowest {tart of the tube, in im¬ 
mediate contact with the water, and al¬ 
ways at the same Jicight. 

Jn experiments which have been made 
on the coast of France with this Subma¬ 
rine Thermometer, results have been ob¬ 
tained which fully establish the great 
service this instrument may render to 
navigation, by furnishing a sure and 
consUtnt indicator of all sudden changes 
from deep to shallowVater. It is ob¬ 
vious that it will serve also to announce 
with equal ceitainty the approach of 
those ice-berfs, w'hich at certain seasons 
of the year render the navigation of the 
Atlantic so perilous. The Editor of the 
“ New York Herald,” in lately attempt¬ 
ing to account for the preference still 
given by the majority of trans-atlantic 
passengers to the old sailing liners over 
the modern steamers, ascribes it entirely 
|o the fear of those ice-bergs, though by 
the employment of M. Clement’s Sub¬ 
marine Thermometer, they might at all 
times be very easily avoided. The fol¬ 
lowing is the passage W'e allude to:— 

“ Dk^HTDRB OV THK (iRRAT WfST- 
KRN. —favourite steamer sailed yester¬ 
day afternoon (2Htli April, 1842) at two 
o’clock for Liverpool, with seventy-two 
passengers, about one half the number she 
can accommodate. 

We stated yesterday that the Siddons 
and Ville de Lyon carried nearly seventy 
passengers. Wc now state thatr the owner 
of the Siddons had to turn off several appli¬ 
cations, and that the owners of the Ville de 
Lyon were constrained to ppt up extra 
state-rooms. 

“ The above two paragraphs present two 
curious facts. Hero we see a* favourite and 
very successful steam-ship leave our shores 
w'ith only half her complement of passengers, 
and two sailing-ships depart with every berth 
filled. 

“ What is the cause of this ? Is it be¬ 
cause confidence in steam-shipfts shaken ? 
Or is it because this is the setfsou for ice¬ 
bergs to cover the Atlantic ? We believe it 


is in consequence of the ice. Travellers to 
Eurojie having the fate of the President be¬ 
fore them, act with more caution, and con¬ 
sequently take passage in one of our fine 
fast-sailing packets, thinking it best to keep 
clear of ice-islands two hundred feet high, 
when they can, and not to run into them at 
the rate 6f twelve miles per hour.” 

4. Jlie fourth invention of M. Cle¬ 
ment consists of an instrument which 
indicates constantly the elasticity- of the 
steam both in high and low-pressure 
engines, and the level also of the water 
in the boilers. The instrument may also 
be applied to thc«piston of an engine, so 
as to show the loss of power sustained 
by the stcafln in its wey to it. A tube, 
similar to the Manometer, is affixed to 
the instrument through which the steam 
ascends, and is introduced into a copper 
or brass box placed on the deck of the 
vessel, and upon w’hicb a graduated dial 
indicates, by means of a hand, to the 
officer of the watch, the effects of the 
engine, without his having to send below 
to ascertain it. 

M. Clement has obtained Patents for 
these difterent inventions both in France 
and this country. The whole of them 
arc well deserving the attefition of our 
Jtnard of Admiralty, and of the l^st 
India and other public Companies con¬ 
nected with shipping—the Submarine 
Thermometer more especially, which 
supplies what is at present an absolute 
want in our maritime service, and would 
add a wonderful degree of security to 
navigation, whether the motive power be 
wind orvtcam. 


ON ELECTRICAL CURRENTS—AND MR. 

SMEE ON ELECTKO-METALLUROr. 

Sir,—From the account in yuur Maga¬ 
zine for last month of the experiments 
of Messrs. Wright and Bain on the 
Serpentine River, the supposition might 
He formed that the experiment of pass¬ 
ing the galvanic flvAd through a great 
length of water had never before been 
peiformcd. 

1 beg leave to call your attention to a 
work published in in which it is 

said that the same experiment M’as made, 
with perfect success,'in the very infancy 
of the science. The experiment is given 
by Aldini, in his account of somif improve¬ 
ments in galvanism, and was perrormed 
at Calais, across an arm of the sea, be¬ 
tween Fort Itougc and the West Mole, a 
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distance of about 200 feet. An insulated 
wire was conducted from a galvanic pile 
of eighty plates of sink and silver across 
the water, and the circuit was completed 
by plunging the extremity of the wire 
into the sea, so that the only passage for 
the electric fluid was through the water. 
By this means Aldini was enabled,to give 
a strong shock to any person whose body 
formed a part of the circuit; and there 
can be no doubt that the experiment 
would ha^o answered through a much 
greater distance of water. In this case 
there would be the atlvantagc resulting 
from salt water being a better conductor 
of the galvanic fluid than thi water of the 
, Serpentine River. Aldini also succeeded 
in passing the same subtle agent for a 
great distance along the shore. But 
whilst these experiments prove how 
easily the electric fluid can be passed 
through a great length or liulk of water, 
yet their tendency is to show the im¬ 
portance of continuing to insulate from 
one another the wires of the tdectric tele¬ 
graph ; for if a shorter line of communi¬ 
cation for the electric fluid is made by 
the access of water or any thing else, the 
strength anti intensity of the desired effect 
will be weakened in the samt* proportion. 
Suppose, for instance, it is required to 
telegraph at a distance of sixty miles, the 
positive galvanic fluid passing along one 
wire and returning by another placed 
alongside of it, or ut the distance of a few 
feet—are we to understand that success 
would be equally certain if the w i^es were 

{ >laccd in water throughout tl.e whole 
ength or even separated by a few* feet of 
damp earth which has been proved to be 
BO good a conductor of the galvanic fluid ? 
In the account of the experiment of 
Messrs. Wright and Bain, in which the 
two wires were immersed in the river 
and the electric current passed from bank 
to bank, it is not said whether the ex¬ 
periment was fiivt tried when the wires 
were above the water, and then compared 
with the result when the same wires were 
immersed in the water, which is the ob¬ 
vious method of trying the experiment. 
In addition, however, to this, the tubing 
for the reception ofvthe wires has other 
purposes besides preventing the access of 
water; its principal use appears to be to 
prevent the wires receiving any external 
injury or'derangement, to so many varie¬ 
ties of which it is liable, and especially on 
a line of railwajr. Supposing that Messrs. 
Wright and Bain could dispense witli the 


tubing for purposes of insulation, in what 
situation and under what protection w'ould 
they propose to place the said wires ? 

Whilst on this subject, Mr. Editor, 
permit me to remark that your strictures 
on Mr. Snice's Work on Electro-Metal¬ 
lurgy which appeared in your Magazine 
for last month, appear to be too severe, 
and, in justice to that gentleman, require, 
*I submit, some modification. Mr. Smec 
states, that ** the idea of Electro-Metal¬ 
lurgy appears to have been flrs]^ sug¬ 
gested by the use of DanicU’s Battery.” 
On this sentence you remark as fol¬ 
lows : “ Where, Mr. Smee, .docs this ap¬ 
pear ? In no other page, we are certain, of 
the history of Electro-Metallurgy that 
ever was written.” Almost immediately 
after, you quote from Mr. Shaw'g Book, 
what you call the literal truth of the 
case, ” We learn by the above extracts, 
that Mr. Spencer-was experimenting with 
'*a voltaic arrangement similar to that of 
Professor Daniell.” So that here is re¬ 
corded a fact w'hich prrfPt^y agrees with 
the statement of Mr. Smee, which you 
designate as “ falsehood'* and resulting 
from ** the wish to extinguish another’s 
well-earned fame.”* 

But there is yet a rival inventor, who 
states that his first idea of Electro-Metal¬ 
lurgy was suggested in the use of Pro¬ 
fessor Daniell’s battery. In the pam¬ 
phlet of Dr. M. 11. Jacobi on this subject, 
tfanslated by Mr. Sturgeon, he says, that 
his attention w’as first directed to the sub¬ 
ject of Electro-Metallurgy in February 
18:)7, by observing that the copper pre¬ 
cipitated in a Daniell’s battery had on it 
the marks and indentations of tBc copper 
plate on which it w'as precipitated, so 
that here again Mr. Sincc’s statement is 
confirmed. 

¥ ou w ill observe, Mr. Editor, that 1 do 
not seek in the least degreg to palliate the 
neglect and injustice committed by Mr. 
Smilb in hmitting to make any allusion 
to the claims of Mr. Spencer, of which 
conduct you express deserved reproba¬ 
tion ; neither have I any sympathy with 
those learned Frofess’ors or udlows” of 

* LUerally speaking, our correspondent is 
right.” The words quoted do not certainly exclude 
the supposition tliat it migtit have been io Air. 
SpcHCtr, that Danicil's battery suggested the idea; 
hut, as it is obvious from the context that such was 
not the meaning intended to he conveyed by Mr. 
Since,to hya readers, since he clearly desirLd to 
erpetiiate M Inipresaion that Mr. Spencer bad no 
and whatever in the discovery, we thought, and 
still think, him guilty in substance and eticct of the 
ollbnce we imputed to him.—Kd. M. M. 
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the Royal Society, who choose to take no 
notice of the merits of Mr. Spencer, sim¬ 
ply, as you observe, for no other obvious 
reason, than because he is not one of 
their own privilesred and prejudiced class. 
But I think that there is a tendency in you, 
Mr. Editor, as well as in the minds of 
Englishmen, generally, to overlook also 
the claims of Professor Jacobi to at least 
an original discovery, if not a priority of 
invention,^ of the Electrotype. 

A similar coincidence appears to have 
occurred in this ^s in many other great 
and useful discoveries, by which two ori¬ 
ginal and ingenious minds arrive inde¬ 
pendently of each other at the same con¬ 
clusion. Dr. M. H. Jacobi says that the 
subject was first suggested to him by some 
experiments in February 1837, whilst 
the first experiment of. Mr. Spencer, 
which led the way to his discovery, was 
not made until September of the same 
year; and whilst JacoBi produced in pub¬ 
lic, and before his Majesty the Lord and 
King of all the Russias, an electrotype as 
early as October 1838, it was not until 
about the same time, in the year following, 
that Mr. Spencer’s discovery was an¬ 
nounced; from which it appears that Dr. 
Jacobi was first in the field, though sub¬ 
sequently it seems as if ho was almost 
overcome with <lifiicullies; whilst Mr. 
iipencer, having once entered on the sub- 
,ject, proceeded from one discovery to 
another, until he introduced his invenUou 
to the public, with scarcely any improve¬ 
ment to be desired; for the separate de¬ 
composition cell and the precipitation of 
the other metals seemed to follow as 
matters of course. 

You observe that Mr. Smee’s w’ork is 
allow'ed to be defective, remarking on the 
promise of one-third additional matk'r in 
the new c<lition ; I would merely ask, 
would not the ** Manual’’ of Mr. Shaw, or 
of any one else, have been equally defect¬ 
ive now if published as long* ago gs Mr. 
Smee’s book ? And have not the details 
of this beautiful and w’onder-w’orking art 
made progress sufficient since that time to 
require at least one-third additional space ? 

Requesting you to insert these remarks 
in your valuable publication—assuring 
you at thb same time that I am perfectly 
unacquainted w ith any of the parties con¬ 
cerned, and have written for the sake 
alone of that “Truth” which should guide 
us in every inqnii y. 

I remain, .Sir, your obedient servant, 

c. w. 


THE BIARIKR KITE—SIDE SCREW PRO¬ 
PELLERS, ETC. 

Sir,—In your Magazine of July S, 
there is a very useful suggestion of your 
correspondent, Mr. J. Jones, for the use 
of an apparatus which he calls a “ Afortss 
Kite” intended to anchor, as it were, a 
ship in such deep water, where no cable 
or common anchor can reach the bottom. 
It is a thing that may often be of very 
saving effect, and I can most decidedly 
vouch for its efficacy, as also point out 
the most easy and expeditious mode of 
construction. I have had occasion to try 
it twice; once in 1822, on the lee shore of 
the Bay Biscay; again off the island 
of Milo, in the Grecian Archipelago, in 
1828;—both times in most violent gales 
of wind and in the night, with water too 
deep to anchor, and dangerous It/inff-to 
from lec-way. The w'ay in which I con¬ 
structed these now so-called **Sea Kites'* 
w'as this. I bound tw'o spars, about twelve 
feet long, to a studding sail, one r 1 each 
edge. To the spar intended to be lower¬ 
most, I attached several cannon-shot, 
tied up in pieces of canvass. Six cofds 
were attached to the spars and then joined 
together. At the junction a hauser was 
connected, of about 100 or more yards 
long. The shot caused this screen-liko 
affair to float perpendicularly, and itmuzt 
be a dreadful gale indeed, and a wonder¬ 
fully lazy ship to pull it on at an inch in a 
minute. 

In the case of currents, ship and float¬ 
ing anchor might go along in company 
togetfler, hut in ninety-nine cases out of a 
hundr^ it maybe turned to good account. 

I do not know whether this idea and 
construction of mine were original or not. 
I should think that it must have struck 
other people before it did me. But nei¬ 
ther of the masters of the ships I used it 
in had ever seen or heard of it before. It 
takes but a few minutes to construct. Of 
course it can he made larger or smaller, 
according to circum^ances—the posses¬ 
sion of spars, sailpy &c. Only as much 
shot or ballast iron must be applied as 
well sink the lower spar, and so keep the 
canvass in a ptirpcndicular position. 

In No. 983, your correspondent, Mr. 
Frederick Scheer* gives us an idea of 
screw-propellers to be applied to the sides 
of a steam- vesstd. It happimed that when, 
in March 1828, I presented the Duke 
of ClarcDCi*, Lord Ili^h Adniiral, my 
screw-propeller, according to the plan 
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now called the “ Arehiiuedian/’ I also 
gave him a model of a screw apparatus 
to be placed at the sides of a ship, if so 
desired, in the way proposed by your 
ingenious correspondent Air. Scheer, in 
No. 983, p. 473. But the Duke of Cla¬ 
rence rejected both. He also rejected 
my spiral shot V spiral percussion shells 
for horizontal piUection; my shoWproof 
iron steam-ships; to be armed with two 
guns to throw shells horizontallv of ten 
or twelve inches diameter, and only a 
few carronades at the sides, to protect 
from boarding; my musket-sail and tilted 
wagon-burners; my coftipound naval pre¬ 
hensile rockets, &c. Of latter he 
said, that he ** would not for the world 
have such means introduced into the 
service, becaure the use of them would 


place the weak upon a level with the 
strong, and that as we are the strongest 
at sea, we do not want them/* 1 replied, 
that the day might arrive when it would 
be desirable to have prevented the sceak 
from having such means, and that it 
would be useful to give me some employ 
at Woolwich, where 1 could do very good 
service. But His Royal Highness did 
Bot take the hint. 1 have my corre¬ 
spondence with Admiral Sir Edward 
Owen, his naval Aid-de-caidp, on the 
subject. All were then jieglected —I was 
repulsed. Now, horizontal shells from 
two large pivot guns, are adopted— 
after my twenty years preaching!—Some¬ 
thing like my wood-paving of 1824! 

I am, &e. 

F. Macerone. 



Sir,—1 beg to submit to your attention 
a design for the prevention of shop rob-« 
beries, by the adviccipf the Editor of the 
Sunday Times, as given in answers to 
correspondents in that paper of May 29th 
last. That some remedy of the kind is 
requisite, it is scarcely necessary to state, 
and the principle or action of the one 
now submitted will readily suggest itself 
to your readers on inspection. Robberies 
of watches^ jew'ellcry, &c., have of late 
been very frequent, and in many cases 
the perpetrators have eluded pursuit from' 
having had the advantage in propinquity 
to the street door. 


By ,^my method it will be perceived, 
that on a person's entrance to a shop, the 
door may be made noiselessly and care¬ 
fully fast wi^out exciting suspicion, so 
that if a pretended purchaser should feel 
a disposition to bolt out with any article, 
he would be no less surprised than cha¬ 
grined to discover that he had heen pre¬ 
viously bolted in. 

The utility of an instrulhent of the 
kind is apparent in more than one par¬ 
ticular. it jrould be a good security, 
and more easily applied than bolts. Or 
where a female, for instance, is alone in 
a shop where there arc valuable articles, 
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and which a thief would have a better In my drawing, the fastening is shown 
chance of carrying oiF with impunity, as effected by the hand, but by a slight 
she would feel perfectly secure, when difference in arrangement, it might be 

aware, that the inspector of her stock acted on by the foot—a still better method! 

was already in safe custody. From the In the prefixed engraving, a repre* 
very low cost, too, of this contrivance, sents a section of a counter; b the shop 

it may be almost universally adopted; floor, and C C the street door, 

indeed, the bare knowledge that such a I am, Sir, yours very respeetfblly, 
means of detection was in existence, • Edward S. Batstok. 

would do much to abolish this system of • 
runaway pijfering. 

fMPROVEO ELECTRO-MBTAILUROIC APPARATUS. 


10, St. AiiRustln*8 Parade, Brialol, 
June 4, 1842. 



. Sir, — Having been engaged for a 
considerable time with Electro-Metal* 
lurgy, and from professing to deal in 
chemical apparatus having had numerous 
applications to supply all the requisites 
for a novice to commence with, the only 
difficulty I have had to contend with has 
been the n’ant of a simple, cheap and ef¬ 
ficient apparatus. 1 tried every form hi¬ 
therto recommended or known, and found 
something objectionable in all of them; 
but at length I hit upon the form repre¬ 
sented in the prefixed engraving, which, 
after a fair trial, may be conficrently*re- 
commended as being the most economi¬ 
cal and useful form of single cell yet 
proposed. It possesses the essential re¬ 
quisites of cheapness, simplicity, and re¬ 
quiring no further attention when set in 
action, till tl^c acid in the tube becomes 
saturated. 

The crystals of sulphate of copper 
being placed on the wire frame (which 
is covered with muslin, and dips just be¬ 
neath the surface of the solution) are 
gradually dissolved. The saturated so¬ 
lution being the heaviest, falls down on 
* the glass plate placed obliquely under the 
frame, and is carried to the part where 


the medals arc suspended, forcing the 
upper stratum,which is the lightest, from 
being partly deprived of its copper, to the 
crystalsji which again become saturated; 
thus keeping up a continued circulation, 
.and maintaining the whole of the solution 
at its point of saturation, let the decom¬ 
position go on ever so fast. 

The box is jths of an inch thick, and 
cemented; its inside dimensions arc 
inches in depth, 4^ inches in width, and 
8 inches long; the porous tube is C inches 
high, the copper rim 1 inch wide and ^th 
tlyck, bent to a square^tf 44 inches, but 
not soldered. Medali^from 4 inches dia¬ 
meter down to seals the size of a sixpence, 
may be made with equal case and cer¬ 
tainty. 

The zink plate may be immersed to 
any depth, by turnifig the connecting 
V ire on one side, and placing the binding 
screw on its edge; instead of the end. 

If you think this worth inserting in 
your valuable periodical, 1 have no doubt 
you will receive the thanks of many of 

J rour subscribers, as well as of your ob- 
iged servant, 

W. K. Bridgman. 

KingVL>nn, June ao, 1842. 
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DfeSCRfPTION OF A MODE OF CARBONIZING TURF WITHOUT CLOSE VE8SELS| THE PEAT 
FURNISHING ITS OWN CALORIC, WITHOUT PRODUCING ASHES. BY DOMINlUUE 

ALUERT, LL.D. 

[From tlie Memoirs of the Literary and Pliilobophical Society of Manchester.*] 


Wlien, in 1835, I built my present works 
at CadisWd, 1 was chiefly induced to choose 
the place on account of the proximity of 
both turbaries, Chat Moss and Barton Moss, 
having previously ascertained that I c;ouId 
make with turf as good charcoal as with 
wood. 

As tlic cliansoal 1 wanted was for some 
chemical purpose other than to he used as 
fuel, the first conditioi^of the carhoiiization 
was, that it should iirpduce a vegetable black, 
free from the mineral substaiSCe mixed with 
it, as is always the case when turf is carbo¬ 
nized in Ireland, to supjily the hearths of 
some country smithies. 1 began, then, by 
submitting the turf to a dry distillation in 
iron retorts, 5 feet deep to 4 feet diameter, 
covert'll with strong sheet iron caps, to which 
I adapted cast iron ]>ipes. I soon found, 
however, that the quantity of auxiliary mi¬ 
neral fuel re<iuired to burn the turf, owing 
to the distance of 7 miles from the nearest 
pits, rendered this method too expensive to 
be continued. 

1 expected that the acid would compensate 
for the prife of the coal, but 1 could never 
get it above two or three degrees; besides, 
the pyroligneous alcohol diluted in the acid 
existed in a very smsdl proportion. Tlie 
tar, whieh was comparatively abundant, con¬ 
tained the greater part of the spirit, but the 
low price of tars in general oifered inc no 
encouragement to prucc'cd. 

I knew, by the discoveries inudo by my 
countryman, Mr. Meric, in 18.14 Sm! 1835, 
that certain species of turfs gafe a riehi^r 
and superior gas than either coals or oils, 
and I convinced myself that the peats in iny 
neighbourhood were of an excellent quality 
for such a purpose, but 1 did not fed in¬ 
clined to set up any apparatus to save that 
produce^ so 1 turned all my attention to find 
a cheaper mode of producing )>ure charcoal. 

I had latterly observed tlie Irish in their 
.. • , ^ . 

* Vol. VJ, Second Scries. Just piiblishrif by 
Mr. Wcnic, niid, like* nil tla* preceding volumes, 
containing many cxccUfMit papcr.'<, though riTtainly 
on \ery disslinilur sulijccts: cu. <//*. of 

the Jargonelle Pear,'* mid Sepulchral MoiniiiUMits 
of Saidis,*' *'Rohan rolato," and tic '* liahjln. 
nian Alphabft;*'—a diversity which in these da>.s 
of unUersul division and sulHiivision of subjecls 
and societies, may not be very favourable to the ^cale 
of the volinne. We lK*g to suggest to the Society, 
the expediency ot publishing their Meninirs in iu- 
iiiro in two distinct and indi'pendent cnllecticm^; 
one to include nil the Scientific, mid the other 
all the Literary nnd Miscellaneous 1 apers. Many 
would piitcliase the Jbriiier, who would mil care to 
liuideu themselves with the latter, and i/cc verttt .— 
Ed. M. M. 


proe^SH, which consists of setting fire to a 
few turf cakes placed on the ground, so as to 
let the air play between. As soon as these 
cakes are burning, they heap round and 
^ above other cakes, which very soon ignite 
also. They continue to feed thus this heap 
of fire, till it reaches about 5 feet in height, 
and (i or 7 at its base. They let it burn 
until the whole appears in a complete glow, 
when they cover it with large wet sods, either 
of soil and grass or Iieath sods, from the 
surface of moss land. This careless, but 
cheap and easy manner, causes the cliarcoal 
to be mixed with a quantity of uncarbonized 
vegetable, marl, sand, stones, and a notable 
proportion of ashes, all mattcr.s which do 
not affect the iron jobs with which •they 
come in contact. a 

The Dutch I many years ago, carbo- 
* nizing peat for domestic purposes, in small 
conical furnaces, as common with them in 
tlie country places as thc^rcad ovens are 
here. They light the turf from below ; and, 
when the combustion is nearly completed, 
they close the top and lioltoni. Their me¬ 
thod, though superior to the Irish, and well 
adapted to their object, is neither as com¬ 
plete, nor does it give so pure an article as 
1 wished ; besides, 1 found its application 
almost impossible on a large scale. 

Amongst the diflereut plans and instrue- 
4.ions 1 consulted to assist my experiments, 
I gave tlie preference to a large round per¬ 
pendicular furnace, iu which, according to 
Dumas, (Chemistry a]iplied to the Arts) M. 
La C1mbeaus.^icrc distils wood. 

After having studied what modifications 
were necessary to render M. La Chabeaus- 
sicre’s furnace useful for peat’s carbonization, 
without .saving cither gas or liquids, I con¬ 
structed the follow ing kiln :—On a solid soil, 
I made an evi-avatioii from 10 to 12 feet 
wide at the top, 9 feeU deep, and 9 in dia¬ 
meter at the bottom, which I covered with a 
dry* brii:R floor, that had a convexity of o 
inoljcs. I lined this hole round with a dry 
brick wall, in the w'ay of a common pump 
pit. At four equal distances at the bottom 
of the round wall, I opened an air hole of 
about 4 inches square, and continued it in 
the form of a narrow chiunicy outside the 
wuill, to the height of about feet, when I 
jirolonged it about 0 feet mure, but in an 
hori/oiital direction. Fox the top of this 
kiln I luul a sheet iron cover made, a few 
inches wider than the diameter of the brick¬ 
work, of a convexity of 2 feet, with a round 
hole or chimney iu the centre, 1 foot high, 
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and 9 inches diameter, provided with a cover 
and handle similar to that of a canister, and 
at a foot from the extremity of the large 
cover, are cut out four auxiliary chimneys, 
at equal distances one from the other, with a 
4 inch diameter. Four strong iron rings are 
fixed to the cover to receive the hooks of a 
chain, which, by means of a double purchase, 
raises or lowers the cover. 

When this furnace, says Dumas, is filled 
with wood, the cover is lowered down, and 
some firebnfhds are precipitated through the 
central chimney to the bottom of the kiln ; 
the wood being pltPcrd so as to leave a sort 
of funnel open. By means of the four blow¬ 
ing air-holes the fife is very soon spread in 
all directions, and its progress is to be regu¬ 
lated by shutting or opening the smoke and 
air holes, according to the direction of the 
wind. 

These rules, which no doubt did answer 
when wood was to be distilled, were ineffi¬ 
cient When applied to the carbonization of 
peat; but by dint of ttials and patience^ 
I succeeded beyond my utmost expectations, 
upon the following plan : 

I make twostunnels of inch board, 9 feet 
high and 8 inches square, with some hand¬ 
holes from distance to distance. These tun¬ 
nels 1 }dace in the kiln along the side, in 
order that fhe bottom end may correspond 
with one of the four air-holes; one of ray 
workmen descends then to the floor of the 
furnace, uiiil form? an aerated bed with peat, 
by setting the cakes upright, with tlieir tops 
iiiclined one tow'ards another, so as to create 
a good draft, which must, as much as poe- 
sible, run in the direction of both air-holes 
where the tnnmds arc standing. It is neces¬ 
sary for this operation that the cakes be 
entire and dry, us pieces would iuterevpt the 
air, and a wet cake would paralyze tlie acdioii 
of the fire. After the setting of this betl, 
tiie peat is thrown down upon it, and left in 
the natural confusion of its fall, only it is 
required that d man places round the tunnels 
tlie turf cakes in regular order, to build 
like a chimney round tliese moveable tubes. 
When the kiln is filled and heaped up about 
3 feet above the level of the hole, tlit tun¬ 
nels are drawn nut by means of their hand¬ 
holes, and leave tw’u square pa.S6ages from 
top to bottom. In these temporary chim¬ 
neys, a few incandescent peat cakes arc 
thrown, and on these some broken pieces of 
■tnrf, till the passages are filled; but as the 
air plays more freely through thest*. fonner 
chimneys, some barrowfulls of peat crumbs 
will shut the too wide pores, which places 
arc easily seen by the greater volume of 
smoke escaping from them. The kiln left 
open to facilitate a more general conflagra¬ 
tion, is not covered before the heap of turf 


cakes has sunk to the level of the brickwork. 
In this state, the cover is let down, and 
some soil is lironght round its border to in¬ 
tercept the e.H’a]>e of smoke. In this stage 
of carbonization, all the air-holes with the 
large and small ohinineys arc open. 

As soon as the fire is peurived through 
cither of the small chimneys corresponding 
with the passagi's where tfie fire has been 
lighted, the horizontal mouth of the same 
air-hole is to be shut with a piece of brick 
aiul some marl, and the others are to be 
successively stopped iu the same way, the 
moment the redness of the fire can be dis- 
tiiignished. If these remains any doubt of 
the jicrfcctioii of the operation, a pole about 
11 feet lung*should be thrust through the 
hole where the carbonization apiwars incom¬ 
plete, and by thus gauging to the bottom of 
the furnace,’ you will immediately be aware 
of the state of the charcoal, which you con 
remedy instantly, by opening the air-hole 
op|>osite the place examined. 

When the smoke begins to abate, you 
place the cover ou the central chimney, hut 
so as to shut only the half of the aperture, 
taking core at the same time to direct the 
oijon part of the co\'cr towards that part of 
the kiln, which you might coiibidcr not so 
perfect as the reinain«U’r. At last, when the 
eruption of smoke h<is ceased,*you shut all 
cliiiiiiicy.s iinmediatcly, and the operation is 
at an <md. it requires gciierully twenty, four 
hn\irs to complete the carbouization of one 
furuace, and sixty hours for carbonization 
and cooling of the charcoal. A kiln of these 
dinunisions can receive betwiHui three and 
four oiic-horse-louds of peat, of about four¬ 
teen bnndrcd weight. 

There arc three kinds of peat. The white, 
or top of the moss land, is the lightest, aiiil 
consequently the worst; it is sold from four 
to five shillings the load. The brown, which 
comes from the second stratum, is much 
better, being more uoinpaet, and sells at five 
shillings and sixpence per load. The black, 
or best quality, sometimes eddied iron turf, 
is very hard and heavy : it gives an iiiteiibe 
and sharp heat; produces a thick black 
smoke, with strong and unpleasant smell; it 
0urn.s slowly, and is bought at six sliilliitgs. 
The incineration of fiie black turf leaves 
heavy reddish ashes, whilst those of white 
turf are of a sulphur yellow, and those of the 
browu have often a sort of orange tinge. 

The peat ashes wlych owe their alkaliiu: 
quality chiefly to the presence of lime, arc 
considered a good manure for grass and 
clover, and usctl as buch in the north of 
Fratua: and in Belgium. Murcl^and April 
are the best months to use them. They are 
generally sown during damp weather, and 
will have a good effect, used with any plant. 
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at its first appearance above ground. 1 tried 
them last year with pease and other vege¬ 
tables, and perceived in one instance, that 
the use of them cleared the cabbage plants 
of the insects that were devouring them. 

In order to get the kiln to act more regu¬ 
larly, it is well to carbonise each sort of peat 
seimrately. I have at present four furnaces 
or kilns at work; they are constru'ited be¬ 
tween two rails, on which I have built a 
moveable frame, with a roof coven'd with a 
tarpauling. This skeleton of a house an¬ 
swers two purposes, namely, it enables the 
men to fill and empty the kilns in all kinds 
fit weather, and aflbrds,to the whole line the 
use of the double purchase to wind up the 
heavy iron covers. 

The white turf gives a fourth of its weight 
of charcoal, the brown a third, and tlic black 
one-half. 

Tlie nature of cbanMial from peat is a 
great deal less pyrophoric than that of wood 
charcoal; and during the four years that I 
have had always large (|uantities in the inte¬ 
rior of niy works, I have not had a single 
instance of a spontaneous ignition, whilst I 
had two accidents of this nature, with wood 
rharcual, in the short space of six weeks. 


RKCVNT A Manic AN I'ATRKTS. 
[Scircti-O and abrlilgt-d from tlic Franklin Journal.] 

iMPnuVKMBNT IN THR JACttVAUn MA- 
CHINKHY ron WKAVINU A 1.1. KINDS OF 

PiGViiKD iioop.s. Ahravder Calder/iead ,— 
Tlip jiatentcc says—“ The nature of my im- 
provi'meiit consists, first, in lifting and low¬ 
ering the threads of the warp with what I 
call independent metallic hedilles, or hcylds, 
instead of the weights, males and twines 
eoinjiosing the lower mountings, or harnt^s, 
of the draw loom. Second, in constructing 
the cylinder, or pattern, so as to directly lilt 
and receive the said heddles, to form the 
shred, or riiivc ; or in rmistruetiiig a trunk 
and pattern web, both to din'ct what shall 
be the sherd ns it docs in the Jaccpiard and 
other drawing machines by trapping or un¬ 
trapping the hool 8, or knot cords, to be 
drawn up." 

A MACHINE FOlt'MANUrACTVRING CAN¬ 
NON BAI.1.S, HClJ.KTS, AND OTHER KINDS 
OF SHOT FROM MAI.I.EAB1.K IRON. Jjffri* 

Grattdy and Thomau Osgood. —^The metal 
from which the ball, or bullet, is to be made 
by means of our maeldiie, is first to be formed 
into round bars of a size adapted to the kind 
of shot to be funned. \Vhen these are to 
made of malleable iron, tlie metal must, 
preparatory to its being passed into the ma¬ 
chine, be brought to a degree of heat nearly 
ciiiial to that requisite for welding, in a suit¬ 


able forge or furnace prepared for that pur¬ 
pose. When the balls, or bullets, are to be 
made from lead, or other soft metal, the 
heating process is omitted. The machine 
consists of suitable cutters for cutting off 
the proper quantity of metal from the bar to 
form a single ball, or shot, and of an appa¬ 
ratus fur receiving the piece so cut off, and 
rolling it into the spherical form. The roll¬ 
ing is effected by means of channelled pieces 
of cast iron, or steel, which we will denomi¬ 
nate swages. The channels iif these, when 
the swages are made straight, are semi-cy¬ 
lindrical, and by placing swages in pairs, 
one over tbc other, with their channels coin¬ 
ciding, a cylindrical cavity is thereby formed. 
These swages may be cither straight or cir¬ 
cular ; and to one, or to both, of each pair, 
a longitudinal, reciprocating, or a revolving, 
motion, as the case may be, must be com¬ 
municated by suitable machinery. 

A MACHINE FOR SFLlTTINfl LEATHER, 
OR GREEN HIDES. Alpha Richaiodsoit .— 
Tliis patent is for'improvements in the ma¬ 
chines that split the leather by means of a 
vibrating knife. The gauge-roller, which is 
placed above the knife to ^'auge the thick¬ 
ness of the grain side of the leather, works 
on jiivot-screwa at each end, that pass 
through two arms projecting from a tubular 
shaft, within which a shaft revolves to eom- 
miinieate motion to the gauge-roller by 
means of two chain bands, one at each end, 
that pass through openings in the tubular 
shaft. The table, or bed, against which the 
cutting is effected, rests on springs, and on 
its up)HT surfare there is a revolving, clas¬ 
tic, steel rod, against which the flesh side of 
the Icatlicr is borne, and which yields to the 
inequalities in the surface of the leather. 
The split leather, or skin, is drawn through, 
to feed the machine, by means of three 
rollers geared together. 

Improvements in clocks. Aaron D. 
Cronf .—This clock, instead of being regu¬ 
lated by the vibrations of a pendulum, is 
regulated by the twisting and untwisting of 
a narrow strip of steel, to the lower end of 
which a spherical weight is suspended. The 
twisting and untwisting of the strip of steel, 
which constitutes the pendulum-rod, is 
effected by an arrangement of levers con¬ 
nected with the escapement-wheel, but'in a 
manner not easily explained in words with¬ 
out drawings. A rotary hammer, also,- is 
employed in the striking part, instead of the 
ordinary reciprocating hammer ; this ham¬ 
mer is hung by a joint pin to tlie upper end 
of a vertical spindle, and is provided with a 
counter weight to balance it—both the ham¬ 
mer and counter weight, uhen lying hori¬ 
zontally, may rotate under the bell without 
striking it, but immediately in front of the 
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bell there is a short inclined plane, which 
elevates the hammer saflUcieutly to cause it 
to strike as it approaches the bell, and then 
permits it to fall. The time, or watch part, 
is driven by a springs, which is wound up by 
the striking of the clock, and the striking 
part is driven by a large spring, which is to 
be wound up in the usual way. On the 
arbor of one of the wheels in the train of the 
striking part, there'is a barrel containing 
the spring of the time part, which barrel is' 
connected with the train of the time part; 
this spring is attached to the arbor of the 
wheel in tlie striking train, and its other end 
forms the connexion with the time part by 
friction against the .inner periphery of the 
barrel; when the clock strikes, tliis spring 
will consequently be wound up, and any 
excess of winding will be counteracted by 
the slipping of the spring on the inner peri* 
phery of the barrel. In tlie construction of 
this time-piece there is considerable ingc- 
iiuidy' displayed, but we apprehend that the 
skill ol the inventor woul^ have been more 
profitably directed in the improving and ma-. 
nufiicturiug of clocks operated by the ordi¬ 
nary pendulum, which his tortion pendulum 
is hardly dcstii^ to supersede. 

Duou AND uTiiKR LocKH. SolontonAn- 
drewa. —^The patentee says— " I denominate 
this lock * the combined snail-wheel lock,' 
which name is given fo it on account of its 
principal characteristics being the causing of 
the key to carry around with it any desired 
number of wheels formed of flat plates of 
metal, which wheels revolve upon a centre 
jHii, and arc each of them perforated with a 
snail-like, or other suitably-formed opening, 
within and upon which the bit of the key is 
to act.”—The,snail-like openings in all the 
wheels are alike, and the key is formed with 
projections on the bit of different lengths, 
oue for each wheel, and as the key is turned, 
the projections being of different lengths, 
they will act upon the snail.like openings at 
different parts, and then carry the wheels 
around. Kach of these wheels is provided 
with a recess so situated, as that when the 
projections on the* bit of the key are all in 
contact with the wheels upon which they 
act, the recesses will all correspond, aifll re¬ 
ceive the end of a pendulous lever, which is 
set in motion by the continued turning of 
the wheels, by which means the bolt of the 
lock is shot forward. 

‘Improvement in pike engines ; Aaa 
Barrett^ citv of Baltimore. The patentee 
observes that *‘ the usual manner of ejecting 
water from the engine, is by means of the 
goose-neck pip£, which is from five to eleven 
feet long; the bore having a uniform taper 
through its whole length.' Whereas, I con¬ 
tract the length of the joints and tlm eject- 


pipe to the short length of from fourteen to 
seventeen inches: the eject-pipe itself being 
from three to six inches long.” To a pipe, 
connected with the engine by the usual lower 
joint of the branch pipe, (which the patentee 
calls the eject-pipe,) a short cylinder is 
attached at right angles to the length of the 
pipe. Tltc branch pipe, which is very short, 
is attached to a cylinder which turns within 
that fiidt named, the branch pipe passing 
through a slot in it, of sufficient length to 
allow the pipe to play through a range of a 
quarter of a circle: the inner cylinder has a 
long opening in it to admit the water from 
the main pipe. The inner cylinder is pro¬ 
vided with gudgeon^ at each end, that puss 
through the heads of the first-mentioned 
cylinder, and these have a lever attached to 
them for the pnrposc of governing the eleva¬ 
tion of the branch pipe. 

Improvement in making urusiiks ; 
Robert B. Lewia. —Tins patent is for a mode 
of attsiching the bristles, &c., to the handles 
of brushes for whitewashing and for such 
other purposes os require brushes to be wide 
and thin. The bristles arc placed on each 
side of a double champfered bar, and arc 
then confined by a metallic band, made in 
two parts, and jointed at each end. In this 
manner the bristles are confined by being 
pinched between the side plates, or band, 
and the champfered bar. 

Improvement in the manner of 

FASTENING AND COMHINING THE TRUSS 
FRAMES OP ERiouEK ; JcAu Price and 
Jamea T. P/iitlipa. — VTe. make the follow¬ 
ing extract from the specification, viz:—' 
” The peculiarity in the manner of fastening 
our truss frames and combining them with 
each other, consists in the employing of the 
]>icccs of timber last inserted in putting toge¬ 
ther the truss frame, in such a way as to 
cause them to operate os keys, and to bind 
the whole frame together without its being 
necessary to use pins, tree-nails, bolts, 
wedges, or other devices analogous thereto, 
excepting for fastening down the floor tim¬ 
bers, or such as may be employed* in cover¬ 
ing in. From the circumstance of these 
last inserted timbers keying the whole toge¬ 
ther in a manner similar to the binding toge¬ 
ther of the toy sometimes called a * puzzle 
knot,' we have denominated our bridge the 
‘ Puzzle Keyed Bridge.’ ” 

Improvement in manufacturing 

nUTT HINGES, HY CASTING THEM IN 
COM RIMED UETALI.1Q MOULDS ; TAomOM 

SAepAerd and TAo$hos Lorinp. llie paten¬ 
tees say-—” We construct our moulds of 
iron, placing one mould upon another, so as 
to form tiers, one above the othev; and in 
each mould, at each pouring, we cast a half 
hinge, the moulds containing, in the first 
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pouringi a pattern which occupies one half 
thereof, and which is so constructed that it 
can readily be removed, leaving the half 
hinge first cast in the mould; and we then, 
by a second pouring, cost the second half of 
the hinges. Instead of a joint pin we usually 
cast the knuckles of one half the hinge with 
conical depressions, or countersinks, which 
are to receive conical projections on the 
knuckles of the other half; but, if preferred, 
joint wires may be inserted in the ordinary 
way, the respective halves being cast without 
conical projections.” 

Rotauy stkam engimk ; Jense Tuttle. 
In this engine, as in many of the old 
rotary engines, the chamber in which the 
piston works is formed by two plates, each 
luving a seini-circnlar annular%roove, which 
when put together form the chamber for the 
rotary piston to work in. The piston is 
attached to the outer edge of a plate which 
rotates on its axis between the two heads 
that form the piston chambers, commonly 
called the cylinder. On each side of this 
rotating plate is formed a euni groove, which 
receives a pin projecting from each side of a 
forked cumiiHUiiig rod, for (he purpose of 
working the abutment valves. Tlicre are 
two of these abutment valves, ]daced on 
opposite sides of the ])istoo chamber, with 
their forked connecting rods, the pins of 
which slide in slots made in (he outer ease of 
the engine. The steam chambers arc situated 
on each side of the rotating ))late, in which 
suitable appertures are made, ns well as in 
the shaft, to conduct the steam from the 
side pi))es to the ]>iston. There is a sliding 
valve, with a handle, fur ehniiging the diree* 
tion of the motion of the ))istou. 

Imi>rovkmknt in thk construction 

OF WllKEt.S FOR PROPKLLING ^ BOATS, 
8TKAM SHIPS, AND WATER AND WIND 

MILT.S ; John Hobday mul William J. 
Cooke. In this ojieration the ])addlc boards 
are to pass through openings in the pcrijihery 
of a hollow drum, and are jointed to a crunk 
within it. The crank remains stationary, 
but the dnim is made to revolve on its axis, 
and in eonse(|ueiire of this the paddles will 
be projected beyond the ]»eripliery of the 
drum during one .^lart of their circuit, and 
will be drawn in during the remainder. 

Machine fou itirixiNc rcovEu skkd; 
Willimn C. Grime *.—Tlic patentee says,— 
“In the const ruction of machines fur hulling 
clover seed, it h:is boi'ii a common jinictioe 
to de|>eud rather upon acute asperities to 
break the hull, than upon a more permanent 
principle, or structure, less affected by use; 
hence such machines have bci'ome speedily 
defective as they became worn; the seed 


passing through the machine in a current 
too thin or diffuse for the round teeth or 
asperities to act with sufficient force upon 
the light and scattered pods or hulls to break 
them. 

“In my machine the hulling is effected 
while the chaff and seed (in a mass) is under 
a pressure produced by centrifugal force; 
thus the effective power of the machine is 
rapidly increased with its activity.” 

• A runner is attached to the lower end of a 
vertical shaft, and is provided with teeth 
above and below, and on its outdb periphery, 
which is rounded. The teeth on the upper 
surface extend much nearer to the shaft than 
on the under surface—the space between the 
inner ranges of teeth and the shaft being 
occupied by arms which admit of a current 
of air to pass upwards. The upper end of 
the shaft is provided with a fan consisting of 
arms or vanes—and the whole is surrounded 
by a case, that part which surrounds the fan 
being provided with a valve or damper to 
regulate the current of air, and tllb part 
which surrounds fhe runner with teeth on 
the inside, to correspond with and pass be* 
tween tliose on the ruimcr., 

I1ic grain is fed in througH a hopper, that 
opens into the case near the inner circle of 
teeth on the upper surface of the rnmier, 
and by the action of the centrifugal force it 
is forced outwards, towards, and around, the 
periphery, and then along the bottom to* 
wards the centre, where it meets with a 
strong current of air, produced by the fan at 
the top, which carries up the chaff and per* 
mits the grain to fall down. The centrifugal 
fircc resists the escape of the grain at the 
bottom, but as the body of grain is greater 
at tlie top than at the bottom it is forced 
out. 

(Uaim.—“ What I claim ns new, and as 
my invention, and desire to secure by letters 
patent, is the manner of hulling clover or 
other seed, under a pressure produced by 
eeiitrifugid furec after the manner and upon 
the principle heifiii before set forth; that is 
to say, the seed in the hull is passed through 
a hulling cliHiubcr, in wliieh it first diverges 
from, and is then ronveyed towards the centre; 
eentuifugnl force subjecting the seed and hull 
to a pressure, less or greater, according to 
the veU>city of the wheel, spheroid or runner, 
as it pusses over or around tlie bilge or peri¬ 
phery of the same.” 

.Secondly.—“ 1 claim the combination of 
the fan with the hulling wheel or ring, and 
operating after the manner, or upon the 
principle above described.” 

Thirdly.—“ I claim the mode of regulat¬ 
ing or maintaiuiiig a nearly uniform current 
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ot air through the machine, by ineau^ of a 
valve or door, operating after the m.niiier or 
upon the principle herein before set forlli." 

A refrigerator ; Job S. This 

refrigerator consists of a square, or other 
formed, double l)ox, with a spacis betwe^Mi 
the two, filled in with any bid conductor of 
heat. The inside is provided with shelves, 
open at the ends to allow of a free circula¬ 
tion of the air from one compartment to the 
other. At the top, or upper ])art, there is • 
an apartment, or reservoir, for ice, and at 
the side theft is another reservoir for ice 
water, the upper part thereof cnininunicatiiig 
with the bottom of tTie ice chamber, and the 
lower end being provided with a cock for 
drawing off the water. 

The claim is, first, to the separate apart¬ 
ment for the icc at the top or in the up])er 
part of the refrigerator, substantially as de¬ 
scribed. Second, to the combination of the 
ice water reservoir and the arrangement of 
the Shelves with the apartment for ice as 
specifieff, for the purpose of ])rodiicing the 
circulation of air to equalize the temperature, ^ 
siibstunlially us described. And third, to 
the ice water rei^rvoir in combination with 
the apartment flhr ice, as described. 

Improvement in the iiarvessting 
MACHINE ; Alfred ChnrchilL —This ma¬ 
chine is intended for thrasliing all kinds of 
grain when standing in the field, without 
cutting the straw\ 

There are two chains, one on ca(!h side of 
the forward part of the machine, wdiich 
chains pass over rollers, or pulleys, and to 
\vliich four rods arc attached at (ujual dis¬ 
tances apart. Immediately back of thosft 
chains and rods is placed the thrashing cylin¬ 
der and concave, which are of the usual con¬ 
struction ; and between the (*bains and rods, 
and the thraslier, there is a cap, provided 
with hooks, which slid(*s up and down. As 
the machine is pushed forwrard the rods on 
the chains catch the lieads of grain and push 
them towards the thrasher, at the same time 
one of the rods on the cliaiiis catolus the 
books on the cap, which is thus lifted up, 
the heads of graifi ai'e pushed under, tlic 
cap is thou relieved, falls on to tlie grain, and 
holds it during the operation of tlirashifig. 

Claim.—“ W^hat 1 claim as my invention, 
and desire to secure by letters patent, is the 
method herein described, of gathering and 
thrashing gr«iin at the same lime by means 
of the rev«)Iviu 5 * rods, and oscillating or re¬ 
volving cap, constituting the gatherer, in 
combination with the thrasher and concave, 
the whole being constructed and operating 
substantially in'the manner set forth.’* 

Apparatus for regulating the pres¬ 
sure OF steam and other fluids, con¬ 


fined IN PIPES and other receptacles ; 
Frauds R. Torbet .—In the constructing of 
this apparatus one end of a biilnnce lever is 
coiineeted, by a joint link, with a sliding 
valve, w'hich governs the inlet of steam or 
other fluid, and the other end of said balance 
is connected with a ]iiston whieli works in a 
cylinder opening into the pipe or other re¬ 
ceptacle, into which the steam or other fluid 
has beeiiiadmitteil. \ sliding counted weight 
is attached to one end of the lulance lever, 
so that hy mo\iiig it farther from or nearer 
to the. fulcrum, the pressure of the ste^un or 
other fluid will be regulated. It will be 
evident that if the presMire within the pipe 
he too great, the pistM>u will be forced up in 
its cylinder, which, by means of the con¬ 
nexion with tlH^ balance lever, will partially 
close the sliding valve, anil ui’cc versa. 

Cl.'iiin.—I do not claim as my invention 
any parts of the machine as new in mecha¬ 
nics, nor as involving a new or peculiar mo¬ 
tion, blit I do chum as my iiivciiiion, and 
not previously known or used, the general 
arrangcnicnt of the; niacliinc hen*in ilcscribed 
and set forth for the purpose of regulating 
the pressure of steam and other fluids con¬ 
fined in pipes and other receptacles, by means 
of a piston, moved by the pressure of the 
fluid itself, and communicating its motion to 
a slide valve so as to reduce the apertui*c 
through which such fluid, but ululer greater 
pressure, is admitted.” 


CASE IN LIFE ASSURANCE. 

Sir,—1 send you the following question 
on life assurance for insertion (and to let 
you kno.v that I am still alive) in your useful 
Journal. - 

IVKIi, jVI'lVEIl. 

Hupstion. 

One hundred individuals, each of the ages 
of twenty-three, subscrihe Hiiiiually for ten 
years a sufficient sum each to enable the 
survivors to receive each 100/. at llie end of 
twenty years. I low much per aniiutu will 
each subscriber have to pay for the ten years 
tE* afford each of the survivors the above- 
mentioned sum ? Tic*, calculation to be 
made at 3 or 4 per cent., and the survivor- 
sliips to be taken from the Northampton 
or any other tables ot jirobabilitics. 
Also, hupposing the proprietary ot such a 
scheme to receive ond-third of the profits, 
what will tlic annual premium be in that 
case ? 
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MOTES AMO MOTICES. 

The Fnunlain in Keneingion Gardens, — Tho 
vatcr and scenery in that part of Keiisinirton 
Gardens where tliia fountain is placed are in a 
style of what may be termed commonplace nature; 
but the fountain, which is placed in the middle of 
the river, consists of a series of circular cast-iron 
basins, arrans^od on a vertical axis one above an¬ 
other, exactly like an old-fashioned dumb-waiter. 
The cast-iron axis rises abruptly from the water; 
and the whole, which may be 10 or 12 feet high, is 
painted white. Any thing less in accordAice with 
the surrounding scenery it is ditKcult to imagine. 
We have often, when passing this fountain, asked 
ourselves whether llbe possible that Lord Lincoln, 
and the other Commissioners of Woods and Forests, 
can approve of it; and, if they do not approve of 
it, how it Ir ppens that such a hideous object, or 
Indeed any object intended to be ornamental, could 
be put up without their knolrledge and approbation. 
If this fountain had risen out of abase of rock work 
it would have been less hideous, iKit still liable to 
the objection of being altogether incongruous to 
the scene in which it is placed. A single bold Jet 
from a mass of rock in such a scene we hold to be 
admissible, but by no means cither a jet or a 
drooping fountain from sculpture or regular archi¬ 
tecture. The most appropriate fountain which 
could be introduced in this part of the water in 
Kensington G.'irdens, is what we suggested in our 
Viilume for 1841 (p. 331), vis. huge iiiabsos of rock 
in the form of a source, placed where the mock 
bridge now stands, from which the watfsr might 
trickle down in streamlets. We say this kind of 
fountain would have been the most appropriate; 
because, being at the upper end or commencement 
of the river, nr rather lake, it would have indicated 
how it was supplied, while no violence would have 
been done to the character of the scenery. Instead 
of exhibiting f source of this kind, and disguising 
the termination of the lake by one or two islands, 
an attempt is made to keep up the character of a 
river by building three arches as a termination, the 
commonplace resource, In cases of this kiiiil, in the 
infancy of the natural style of laying out grounds, 
but long since rejected by every modern artist of 
cultivated taste. Altogether, the terminiition of 
this piece of water is so bad in itself, and so ridicu¬ 
lous when contrasted with the real bridge within 
sight of it, that we think it w'ill be instructive to 
exhibit its absurdity by sketches, which we intend 
sooner or later to do. The fountain at prf sent only 
plays occasionally; but, if a rocky source were 
substituted, the supply of water might easily be so 
regulated as to flow throughout the wliolc of that 
portion of every day during which the gardens are 
open to the ^xMic.’-^Gariiener'sAfagazihe/orJunc, 

The lo/tivst Chimneg in the )Vortd,^X chimney 
has Just been completed at the hi. ilollox chemical 
works, near Glasgow, which is sui>posed to be the 
loftiest in the world. It rises 430 feet from the 
ground, and at least 000 feet above the more densely 
peopled portions of the city and the bed of the river. 
In relative height, Independent of the elevation of 
its liase, it is little inferior to the lofriest super- 
striiciurcs in the worM; in absolute height it towers 
into the air incomparably higher. Tlie great pyra¬ 
mid of Cheops rises 4!JL' ftet, but this includes a 
base of 150. Strasburg cathedral is 474; St. Peter's 
in Home, from ground to pinnacle, 4.i0, being ex¬ 
actly the height of this chimney; St. Paul's, in 
liondon, 370. The base of the chimney, under¬ 
ground, is 40 feet in diameter; at the ground, 10; 
at the top, 13 feet 0 liicht^. 

A new iron Steam Frigate^ called the Giiadaloupc, 


has been built for the East India Company's navy, 
•and will take her departure in a few days. The 
Guadalonpe is tho largest iron steamer 'yet built. 
Her length, from the figure-head to the talilrallf is 
201 feet, and her breadth of beam 30 feet i inch, 
and her tonnage, per admeasurement, nearly 800 
tons. She only draws 9 feet of water, with provi¬ 
sions and water for 120 men, and 10 days' coal on 
board. She carries two large pivot-guns, one for¬ 
ward and the other aft, 68-pounders, on sliding 
carriages of oak, the under-frame working on cir¬ 
cular rails of brass, secured to the deck. The 
weight of ei*ichgun, including the carriages, is from 

to 6 tons. She Is brigantine rigged, and is a 
very handsome vessel. She will prove a very power¬ 
ful coadjutor to the Nemesis, Queen, Phlegcthon, 
and Sesostrla, now engaged in the Chinese warfare 
at Cliusan, Ciiinhae, and Ningpo. The Guadaioupe 
is built in compartments, aM a proof of the ellicacy 
of this plan has been alforded by the Nemesis, which 
had a hole knocked in her bottom at the taking of 
Amoy, yet performed important services for four 
months subsequently without being laid up for re¬ 
pairs, The accommodations for the crew of the 
Guadaioupe are exceedingly roomy, and there is 
space for berthing troops, if necessary.—TiMri. 

Going ahead I The Admiralty made a great step 
in advance, when they lately ordered the Penelope 
to be fitted with engines of 650 horse power; but, 
as if determined to put all compeiitioii uttcrl^uut 
of the question, they have since ordered ai^ther to 
be built called the Dragon, which is to have engines ' 
gif HOO horse power, and will he of double the power 
of any of our present steam frigates. Not many 
workshops in Grea^ Britain are (apable of producing 
such enormous engines, and In yl France there is 
not one. Even the Dragon, however, will be infe¬ 
rior by 200 horse power, to the Great Britain (late 
Mammoth) just on the point of completion, by a 
private company of adventurers. 

Iinmetise Gun ,—On Wednesday last a barge 
arrived at the wharf of the Uoyal Arsenal, WooU 
wich, having on board the largest gun ever made 
ill this country. A powerful shears was put up 
expressly for landing this ponderous piece of ord¬ 
nance, weighing very nearly eighteen tons, none of 
the cranes on the wharf being equal to the task. 
The arrangements for landing this great gun werp 
excellently made, and carried into eifeet without 
tile slightest accident; and the labour ol com eying 
it to the butt, shows great ingenuity, being cflected 
by a coil of strong rope around it, moving the im¬ 
mense mass in a rolling nianiier along four large 
logs of w'ond, ehaiigecl alteriuitcly as the gun pro¬ 
gresses. This gun is made on the howitzer princi¬ 
ple, and i.s about 12 feet long, with an immense 
quantity of metal at Che breech. The diameter of 
the bore is within about onc-tenth of 16 inches. The 
>vcight of solid shot with which it will be fired is 
4.Y5ib , and shells of 3301h., and it is expected two 
solid shot of that weight and four shells in the same 
proportion will be used w lieu it is proved at the 
butt. The howitzer was cast and bored by Messrs 
Walker and Co., for MehemeS Ali, Fasha of Egypt, 
and two other large guns, 130 pounders, w'erc 
landed at the same lime to be proved for service iu 
EgypP.—T i/m«. 

Intundcng Patentees may be supplied 
gratis mif/i Instructions, by application (imi* 
paid) to Messrs. J. C. liobertson and Co.^ 
166, Fleet-street, by whom is kept the only 
Complete Reoistay of Patents Extant 
from 1617 to the present time). ^ 
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bksskmkr’s patent improvements 

The improvements comprehended un¬ 
der the present patent (dated 23d Sept. 
1841) are, if we mistake not, of more 
importance than any which have been 
introduced into the glass manufacture for 
a long series of years. They relate prin¬ 
cipally to the two descriptions o{ glass 
known by the names of plate glass, and 
optical flint glass. Those which at pre- 
siuit concern plate glass we propose to 
describe very fully; but as the ingeni¬ 
ous inventor is now engaged in some ex¬ 
periments which arc expected to throw 
great additional light on the optical flint 
glass improvements, we shfil defer the 
tlescription of them for a few weeks, in 
ordtT that we may have the benefit in 
drawing it up, of the results of these 
experiments. 

The present process of manufacturing 
plate glass is described by Mr. llcssemer 
as being defective in the following par¬ 
ticulars :— 

Ist. It has been foniul that owing to gbiss 
being a bail conductor of bent the upper 
strata in tlic melting cisterns average ‘ifiOU 
b'alir. of bcat^morc than at the bottom. Now 
a.s the salt ]iut:iss or soda used in (he nianu- 
fartiirc of glass is cvaporabic, it is evident 
that fnnii the iiiemised heat at the surface, 
(he coiM]u>sitioii of the metal at the top must 
be very ilitfereiit from that at the bottom of 
(he eistiTii. Owing to (he great htss of salt 
tlie retVaelive projierty of the glass also un¬ 
dergoes a change, aiul its rate of e\]iansiun 
anil eotitraction at ditferent tenijieratures is 
in like manner liable to be atfeeted, while the 
inrreast'd (hiidity of (he up)ier strata adds to 
the general ineiiuality of the mass. When 
such a eistem of metid is thrown out on the , 
“ easting table,” and is rolled into a sheet, 
the dilferent portions of the metal, with their 
varied properties, roine in eoiitaet with each 
other, ami ♦here the more refraetive portion 
joins the less refraetive, the defeet so eoin- 
niunly oeeurring (whieh is ealled in the trade 
H'HriHesx) manifest.'^ itself. Its liability tt^ 
fraetiire is also miicp increased, from the 
ditferent eomposit ions'of the various parts 
ill eontaet, or rather in union, with eaeh 
other, possessing ditferent rates of expansion 
and euntraetioii. 2dly. Another defeet of 
the present system arise' from the heat being 
{irineipnlly applied to the ujiper surface of 
the glass in the cistern, whereby tlie upper 
stratum of glass beeomes liotter and specili- 
eally lighte- than the under one, which pre¬ 
vents a eireulatioii of the particles forming 
the mass^tlie cooler and heavier strata be- 


IN THE manufacture OF GLASS. 

ncath being stationary, by which means the 
desired erpial mixture of the ingredients is 
greatly obstructed, and the ascent and escape 
of the thousands of air bubbles or ” seeds” 
(as they are technically called) is prevent¬ 
ed, since their floating power is too small 
to allow of their escape. 3dly. On the old 
system, in order to apply the reverberatory 
heat to the best advantage, the mouth of the 
cistern is left uncovered. This |dlows dust 
to fall in,—admits sometimes the smoke, 
which produces discoloration of the metal 
w'herever it touches it, and 8oraetimc.s small 
fragments off the angles of the bricks or 
stones forming the arch, and what arc called 
** tears, ” to drop from the arch, these tears 
being formed by the action of the eva¬ 
porated salt acting on the fire brick or 
stone arch, and making a semi-transparent 
glass, which falling into the cistern pro¬ 
duces serious evils. 4thly. The difficulty 
of removing one cistern in the old furnace 
without c.ooIing the remainder, thereby cre¬ 
ating much hurry and confusion in the cast¬ 
ing, from the necessity of 't^ing so little 
time to empty all the cistenis, while it often 
occurs that the gloss in the cistern last drawn 
is not in a state to be used, or, at any rate, 
is much deteriorated in quality. Lastly, 
TIic old system of heating is most destruc¬ 
tive to furnaces, as their roofs or arches have, 
to receive the heat to be given out to the 
cisterns, and when these furnaces arc once 
lighted, they cannot be let out again w’ithout 
destroying the arches, and the ooiisequciiec 
is,*that they only last a short time,—in sonic 
casr.s only about fiftci'ii months. 

To remove these defects Mr. Bessemer 
inserts one or more plates or discs of pla¬ 
tinum in the bottom of the melting cis¬ 
tern, as represented in the accompanying 
engravings, fig. I and 2, and places the 
cistern so as that— 

its bottom is ezposetl to the direct action 
of the lire. The heated air and flame, after 
striking thc,platutum disc, pass through the 
openings under the cistern into the upper 
annular space, where they enclose the cis¬ 
tern as it were in a cylinder of flame, meeting 
over its top in a cone and then escaping into 
the flue. The object, however, of tlius sur- 
roniidiug the cistern with flame is stated to 
be more for the prevention of nidiation from 
the eistem than for the transmission of heat 
to the metal. The effect of applying heat 
through the nicilium of the thin plate of 
platinum at the bottom is that those parti¬ 
cles of glass which first receive it are ex¬ 
panded, and by their expansion have their 
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specific gravity lessened, which causes them 
to ascend while the cooler and heavier 
particles descend from the surface. The 
results are a perfect mixture of materials 


Fig. 3. 



and an idmost perfect uniformity of heat, 
fluidity, and composition of matter. A 
plate formed of such metal has no false re> 
fraction, or wreaths, and is less liable to frac- 


Fig. 4. 



Fig. 5, 


Pig. 6. 



tnre, owing to ttie equality of its diflerent 
parts. A still more important result is ob¬ 
tained by the new arraiigomcnt, namely, that 
thousands of seeds” or air bubbles, too 
small to be extricated from a mass of metal 


In a quiet state, easily ascend to thi^ surface 
in a fluid, whose particles are in constant 
motion. Again, by heating from below, tlie 
manufacturer is enabled to place a lid on the 
top of the cistern whereby the dust and 

H 2 
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smoke are prevented from falling into it; as 
also any fragments off the arch and “ tears” 
are effectually excluded. Farther, the de> 
struction of the furnace cannot be so great 
as on the old principle, where the arch has 
first to receive the l^at. But should it be 
preferred to leave the cistern uncovered there 
is no possibility of the angles of the bricks 
falling into it, as the patentee coverti the fur¬ 
nace in the manner shown in the engrav¬ 
ing, fig. 1, and afterwards more parti¬ 
cularly described, with a cone of fire clay 
in one piece larger in diameter than the cis¬ 
tern. llie system of heating from below has 
also the advantage of eonsiderable saving of 
fuel and time, as heat is much more easily 
transmitted tlm)ugh platinuffi than through 
fire clay. 

Another valuable improvement of Mr. 
Bessemer’s consists in placing each cis¬ 
tern— 

in a separate chamber, whereby each cistern 
nmy be removed for casting when ready, 
without lowering the temperature of the rest. 
In the present furnaces five minutes are 
allowed for each of the six cisterns (that 
being the usual number employed) being 
cast, and if longer time were taken the last 
would get ^cold, and if it were left till the 
heat was got up again, the glass would be 
spoiled by the undue evaporation of the 
salt. 

The next improvement we have to notice 
relates to the annealing oven, and con¬ 
sists in—• 

forming at the bottom of the oven a fiat 
surface sufficiently large for annealing one 
plate. The oven may contain many such 
surfaces. Each surface is composed of a 
number of blocks or hollow tubes, of fire 
brick or other suitable material, first sub¬ 
jected to a heat at least four times greater 
than they will afterwards have to undergo. 
When cold they are fastened or connected 
together by bolts and nuts, or other means 
(their sides being ground to fit close,) hollow 
cubes being preferred for this purpose, as 
affording facilitie^for meeting together apd 
giving the require^^ strength with a small 
weight of materials. These annealing tables 
or surfaces are ground to a perfect level by 
the grinding apparatus now used for grind¬ 
ing plate glass. Upon these tables or sur¬ 
faces the plates of phistic glass undergo the 
annealing process and are allowed to cool, so¬ 
lidifying in contact with the level surface and 
thereby becoming equally level. By this 
means a^-reat saving is effected, as owing to 
the very uneven surface of the present oven 
the plate of glass is often so very much out 
of the level, and the surface so indented, that 


more than half of the glass is ground away 
before it is in a fit state for sale; and os the 
duty is paid upon it in the state in which it 
is brought out of the annealing oven the loss 
is very great. 

We shall proceed now to describe the 
accompanying engravings, and in the 
course of doing so shall have occasion to 
point out several subordinate improve¬ 
ments of a very useful character. 

Fig. 1 is a vertical sectioni of a plate- 
glass furnace constructed according to 
Mr. Bessemer’s plan; and fig. 2 a hori¬ 
zontal section or plan taken on the line 
A B, through the upper openings w'here 
the melting cisterns are introduced. 

A A is the masonry of which the fur¬ 
nace is composed, being built of fire-stone 
of the usual description. B is the main 
fiue or chimney, C C C C C C six ^en- 
ings or compartments, each forming^duainct 
furnaces with fire-places, D, to each, and 
ash-pits, E, under the same. The interior 
of the furnaces C are lined with fire-brick, 
and at top of each is a conical cover F, com¬ 
posed of the same material^. These cover¬ 
ings have holes at top communicating with 
the small flues 6, which lead to the main 
chimney B. The flues 6 are each provided 
with dampers. The peculiar form of the 
top F, of the furnaces C, is of more im¬ 
portance than may at first sight appear. 
In the process of manufacturing plate glass, 
as at present practised, a considerable eva- 
oration, as before noticed, takes place 
uring the process of melting, and from the 
usual construction of the furnace and posi¬ 
tion of the melting pots placed therein, a 
condensation takes place on the dome of the 
furnace, which causes wliat are technically 
called ‘‘tears” to drop into the melted gloss, 
which produce the most injurious effects. It 
is to obviate this serious defect that Mr. 
Bessemer gives to the cover F its conical 
form (glazing it also on the inside) so that 
any fluid which may form upon it runs down 
to the base of the cone aiftl drops outside the 
melting pqt. 11 H is a circular piece of fire¬ 
clay, which is moulded to fit the ledge (1) be¬ 
tween the furnace C and fire-place D, and 
upon which it rests, forming a stand upon 
which the melting pots are placed whilst in 
the furnace (see figure 3, wliere these stands 
are shown on an enlarged scale); there are 
openings h which allow the flame and heat 
from the fire-place to pass through and cir¬ 
culate round the melting pot. J J are doors 
composed of fire-brick and Wrongly clamped 
together with iron bands which close the 
furnaces daring the process of melting. K 
is the refining cistern melting-pot, made of 
the usual material and of the usual form, with 
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the exception that the bottom L is com¬ 
posed, as before explained, of platinum, and 
made moveable to allow of its being removed, 
as occasion may require, to other cisterns. 
This cistern is shown on an enlarged scale in 
figure 4. 

When the cistern is removed from the 
furnace, previous to turning out the metal, 
an operation called *' skimming" is usually 


resorted to as a means of removing the vari¬ 
ous impurities on the surface of the metal, 
for which purpose a number of men surround 
the cistern with along handled skimmer and 
take up the glass in small portions and turn 
it over the edge of the cistern. The evils of 
this system are, that they cannot see how 
much or how little they have done from the 
intensi^light and heat affecting the eyes, and 



Fig. 8, 




that many air bubbles are inevitably intro¬ 
duced into the mass by the falling back of 
the metal that hangs to the skimmer. 

To effedt the skimming without ad¬ 
mitting air bubbles into the mass of the 
melted glass, Mr. Bessemer places— 

barred rings F Pon the top of the pots, keep¬ 
ing the level of the glass about the junc¬ 
tion of the ring with the pot, and by passing a 


metal plate Q between the rings and the pot, 
as shown in figure 5, the nng and the scum 
within it will remain on the top of the plate, 
and may be readily Amoved from the pot. 
All tliis is more clearly represented in figure 
6, where the ring is shown on an enlarged 
scale. 

The arrangements for exhausting sueh 
air bubbles as may not have escaped 









































102 besseuer’s patent improvements in the manueacturb oe glass. 


Fig. 9. Kg. 11. 



Pig. 10. Kg. 12. 
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during the refining process are shown in 
the elevation and plan, fig. 7 & 8:— 

As soon as the melted glass is removed 
from one of the furnaces C, the cistern is 
placed within a metal cylinder S, which is 
lined with fire-brick to prevent the escape 
of heat as much as possible, the bottom of 
the lining being ribbed or grooved so as to 
form a communication with the oiiening 
in the centre. The top edge of the cylinder 
S is accurately ground and fitted to the bot¬ 
tom of the cylindrical cover U, which is sus¬ 
pended over it, and as soon as the melting cis¬ 
tern is placed on the cylinder S, the cover U 
is lowered on to it. Y is an air-pump, which 
is kept in action by a steam-engine, and com¬ 
municates with three cylindrical vessels W* 
W2 W* by the pipe V, which form vacuum 
chambers. To these chambers pipes Zt Z3 
are attached, which are connected to the valve 
boa a, and which in fig. 7 are shown closed 
by thm slide h ; this slide is provided with a 
spring and has an opening, C, in the centre 
to form when moved over the openings o# 
the pipes Z (by turning the handle e), a 
communication between the valve box and 
the vacuum chambers; but when placed in 
the ]iosition, as shown in fig. 7, a communica¬ 
tion is formed between the valve box and 
the atmosphere, which will allow the ur to 
flow into the cylinder S, by means of the 
pijie d, and the cover U to be lifted up ; e 
is a handle, the spindle of which is screwed 
and works in a box and by this means the 
^ve is moved backwards and forwards. 
The object of this apparatus being to extrqpt 
any air or air bubbles that may be left in the 
melted glass after it has been removed from 
the refining furnace, previous to its forma¬ 
tion into a plate, it will be evident that if a 
vacuum is maintained in the chambers or 
vessels W^, that the air contained in 

the cylinder S and cover U must rush into 
the vessel W1 by the jupc Zl, whereby its 
density will be lessened in proportion as the 
vessel Wi is larger than the vacant space in 
the cylinder S and cover U. The further 
rotation of the handle e will bring the slide 
b over the second pipe Z, closing theacom- 
munication between the cylinder S and ves¬ 
sel Wi, and establishing a communication 
with the vessel W^, and cylinder S, the small 
remaining portion of ur left in the cylinder 
S again ^vides itself equally into the in¬ 
creased space thus formed, ^e still further 
progress o& the handle e brings the slide b 
over the opening of the lost pipe Z3, and 
closes tlie conununicatiuu with the chamber 
W^, whereby the minute portion of air left 
in the cylinder S and cover U agtun expands 
itself into the increased space thus formed 
between it and the chamber W^. By this 


arrangement of having chambers ready ex¬ 
hausted, an almost perfect vacuum is formed 
in much less space of time than if the ope¬ 
ration had to be performed by the air pump 
in dinict communication with the cylinder, 
after the cistern had been placed in the cy- 
luider. The atmospheric pressure being thus 
removed from the surface of the melted glass 
the globules of ur contained therein will 
become greatly expanded, and thereby ac¬ 
quire sufficient floating power to rise to tlic 
surface, and this operation requiring only 
about two minutes, the glass suffers scarcely 
any loss of heat, and is now in a perfect 
state for casting. ^ 

The construction of the improved an¬ 
nealing oven is shown separately in figs. 
9, 10, 11, and 12, each of which how¬ 
ever, represents but one seventh part of 
the area of the oven. It consists of a 
number of square blocks,— 
which are hollow and open at bottom (as 
particularly shown in figures 11 and 12.) 
They may be made of any size to suit the 
form of the oven, as may be most conve¬ 
nient, but tlie patentee prefers that they 
should be about two feet square. The sides 
are ground and fitted to each other, and 
they are connected together by screws and 
nuts, grooves being formed iE tlie sides of 
each block, into which clay or cement is 
forced to prevent shifting, as shown at t in 
figs. 10 and 12. As soon as the whole is fitted 
together it forms a surface on its upper aide, 
as shown in fig. 9; and preiious to its being 
placed in the oven it is subjected to the ordi¬ 
nary grinding machine and made as level as 
possible, after w'hich it is set in sand in the 
ordinary way. In some cases it may be de¬ 
sirable to have moveable bottoms to the 
annealing ovens, and for that purpose the 
patentee provides rollers k k, an shown in 
figures 13, 1-1 and l.'i, upon whiifii it can 
be moved in or out as occasion may require. 

The claim of the patentee as regards 
the improvements we have described is 
as follows:— 

First, to the forming^f furnaces in such 
fhanner of solid masonry in the centre and 
with separate chamben and fire-plac('s ar¬ 
ranged round that solid centre, iis that each 
cistern or pot may be heated independently 
of its neighbouring cistern or pot, and with¬ 
drawn from tlie fnni^ to be emptied of its 
contents,when the glass contained therein is 
in a fit state for being operated upon without 
afiectiiig the temperature of the other pots 
or cnsteriis in the furnace, as shown in figs. 
1,2, 3', as also the conical-shaped covers 
placed over each separate furnace, and 
inside to prevent tlkc falling of tears into the 
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mdlted gloss. Second, the introduction of a 
platinum bottom to the cistern or pot, and 
the application of atop ring thereto, as shown 
in fig. 4; and the perforated ring on which 
the dstem or pot rests, as shown in fig. 3. 
Third, the mode of skimming by means of 
the top ring and handled cutting plate, shown 
in fig. 6. Fourth, placing the cistern or pot 
in a vacuum, in order to exhaust the air from 
the glass contained therein, previous to its 
being poured upon the table, as shown in 
figs. 7 and 8. Fifth, the annealing table 
(the various parts of which the patentee pre¬ 
fers to be of fire-brick, but which may be 
made of stone of any suitable kind to stand 
great heat) united together so as to form one 
solid mass, and ground or othe^se brought 
to a perfectly level surface, 'as shown in 
figures 9, 10, 11 and 12, 13, 14 and 15. 
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Belgian Publications on Prevention of 
Accidents in Mines — Ventilation — 
The Safety Lamp^ ^'c. 

The Government of Belgium has,within 
the last few years, set a noble example 
in endeavouring to elicit all the infonna- 
tion that science and experience can 
produce, wilh respect to the deeply im¬ 
portant questions to that country and to 
our own, which relate to the best and 
most effective and practical methods of 
diminishing the dangers which beset the 
miner, in coal-pits which are subject to 
fire-damp. Much as has been enected 
in our own coal-fields, by the science of 
such men as Davy, Clanny, and Ste¬ 
phenson, and by the practical skill and 
judgment of engineers of the class of 
Buddie, lamentable accidents are even 
yet of frequent occurrence ; but the spe¬ 
cial conformation of our great coal-fields 
gives facility for ventilation (the great 
antidote to fire-damp accidents), which 
the different structure of the Belgian, 
and most of the other continental coal 
measures, does not present. • 

With a most laudgblc anxiety to meet 
these difficulties—to place before the 
public, for the common benefit of all— 
whatever had been done in Belgium or 
other countries, in ii^proving the work¬ 
ing of mines troubled with foul air, a 
Boyal ordonnance, of the 22d of June, 
18.39, founded on a Report of the Mi¬ 
nister of,Public Works, M. Nothomb, 
decreed that a sum of two thousand francs 
should be placed at the disposal of the 


Boyal Academy of Brussels, to found a 
prize for the best essay on this subject. 
Government further provided the requi¬ 
site funds for the publication, in a cheap 
form, of such of these essays upon the 
modes of working coal mines sunject to 
foul air, as should be deemed by the com¬ 
mission of the academy worthy of selec¬ 
tion for the purpose. 

• The result was, that fourteen essays 
were received; some of these were ny 
men whose ardor seribendi outran 
their knowledge of tl^eir subjects; but 
others were considered, and justly, as of 
great merit. In May, 1840, the Aca¬ 
demy heard the report of M. Cauchy, 
one of the Commission appointed to exa¬ 
mine the essays, and determined that in 
consequence of the publication between 
the time of the prize being offered and 
the receipt of the essays, of an elaborate 
paper, by M. Courbes, in the Ahnaks 
ties Mines^ on the same subject, the prize 
bf two thousand francs should not be 
awarded; but that three gold medals, of 
eight hundred francs value'cach, should 
be given to the authors of the three best 
essays, and two medals in silver to the 
next in merit, that these five essays 
should be published at the expense of the 
state, and fifty copies given to each of 
the authors, along with the report of the 
Commission upon safety lamps, instituted 
at J.iege. The essays were all sent iq 
uvder epigraph signatures—^the names 
of the authors not being known until 
after the decision. The five memoirs, 
together with the report upon improved 
safety lamps, arc now published, and 
constitbte a single 8vo. volume, contain¬ 
ing a mass of systematized information 
that, if translated into English, could not 
fail to be of the highest value to those of 
our countryjgen who are engaged in coal 
workings, Hh of whoiq it must be ad¬ 
mitted, that however great and unequal¬ 
led ii|ay bo their practical skill, energy, 
and courage, guided by a judgment the 
most prescient, still, as a class, the 
amount of correct and exact scientific 
knowledge, upon the matters of their 
own avocations, possessed by them, is 
comparatively small. 

To attempt an analysis of (bis closely 
printed volume, so abounding in details, 
would be impossible; the best idea that 
we can give of the sort of matter it con¬ 
tains will be by a specimen, and we 
choose one, passim^ and will take part of 
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the second chapter of the second memoir, 
on the Ventilation of Mines, hj M. J. 
Gonot, cn^neer in chief of mines at 
Mons. We take this for a specimen, 
as placing before the English reader 
information which w'c are not aware 
exists any where within the scope of 
our ovrn language. 

The species of ventilation treated of 
by the author is that denominated “ na¬ 
tural,*’ and is that chiefly in use in Eng¬ 
land, being* the production of a conti¬ 
nuous current of ^esh air—entering the 
coal-pit by one vertical shaft, traversing 
its numerous galleries, and ascending by 
another, or upcast shaft, and then car¬ 
rying with it the noxious gases from 
below—^motion being produced and main¬ 
tained simply by maintaining a difference 
of temperature between the air in the 
downcast and upcast shafts. 

Th^upcast shaft, in which the ascend¬ 
ing current is maintained, is in England 
usually heated by a furnace in the bottom* 
of the pit; on the Continent often by 
high-pressure* steam, driven down and 
discharged from pipes low down in it. 

By this simple arrangement, coupled with 
suitable brattices^ or separations, and air 
directors below, a continuous current of 
fresh air, moving at about two feet pi'r 
second, is maintained, often of many 
miles in extent, under ground in the 
coal-mines of Durham and Northum- 
Dcrl&nd. • 

But to our author:— 

** I pass," says he, " at once to the most 
general case, to that where there exists two 
apertures, two vertical shafts, for example, 
of 200 metres in depth, (about the average,) 
communicating with each other by one or 
more long and sinuous galleries,—one of 
these serving for the entrance, and the other 
for the exit of the air,—having their orifices 
on the same level, and the ventilation re¬ 
quiring to be artificially maintained. We 
may compare such a disposition of parts to 
an immense tube of unequal diametei? hav¬ 
ing its extremities placed vertically and on 
the same level. We know, then, that if by 
any means we disturb the uniform density 
of the air, filling these tubes—if by any 
means we diminish the density of tW in 

1^75 _ 1 ril25 
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one of the vertical tubes, or connecting gal¬ 
leries—the equilibrium will be destroyed— 
the lur or other gases in the whole line of 
tubes will begin to move, passing out by 
the tube of diminished density, and being 
replaced in the mine, or galleries below, by 
fresh air from the outside, which will enter 
by the other vertical tube or shaft. 

If we reduce by calculation the density of 
the column of air entering to that of the 
column of air ascending and passing away, 
(the equilibrium being supposed to be dis¬ 
turbed by difference in temperature,) and 
and if we call A=the excess of the height of 
the first column above the second, we know 
that, friction omit&d, the formula which 
determines tj^ velocity of exit of the air, 
supposing the tube to be of equal diameter 
throughout, is 

V= ^/Wh 

9 being the velocity impressed by gravity in 
one second upon a body falling freely in a 
vacuum, and the value of which is here to 
be taken at 9*8088 metres, as referred to 
the latitude and altitude of the observatory 
of Paris. 

" Let, for example, the fluid which fills 
the tube be throughout the same; let heat 
be the means of dilating this gas or fluid, 
and hence diminishing its spcRfic gravity; 
let the level of both orifices be the same, 
and their depth =200 metres; let the heating 
furnace be placed at the bottom of the up¬ 
cast shaft, and communicate to the whole 
issuing column of air a mean temperature 
of liO'’ centigrade; let the temperature of 
the air entering the downcast shaft be 10° 
centigrq^^ • then, if no velocity be lost by 
friction against the sides of the shafts and 
galleries, wc have the following calculations 
as to velocity, &c.;— 

“The density of the entering air—that 
of air at zero, and at 0*76 metres of baro¬ 
metric pressure being =1 is 

1 _ 1 
“ 1 +10“ X 0*00375 1^5 

the density of the issuing air 

• _ 1 * _ I 

l+30“x0*0i375 1*1125 • 

Dividing the first fraction by the second, to 
reduce the entering air to the density of 
that issuing, we have 

• 

yii® _ 1*0723. 

1*0375 “ 


Then multiplying this 4Uinber by 200 =8 the depth of the shafts^ we have 214*46 metres; 
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from which, deducting the height of the 
upcast shaft, or issuing column =200, we 
have remaining 

h = 14'46 metres. 

Substituting this value, and that of g in the 
formula, wc obtain 

9^ V2 X 9^088 X 14*46= ^2'83^,f= 16*80 
»= 

The number, 16*80 metres, thus found, is 
the theoretic velocity, without deduction fbr 
friction, or inequality of area of the tubes ; 
but it is easy to see that in m^es tlie length 
of the tube is always great in proportion to 
its section, and that hence we must by no 
means neglect these causes of retardation. 
In fact, in a mine of which the workings 
are as yet by no means large, and with the 
same data as above, the actual velocity is 
only 1*15 metres per second, in place of 
16*80 metres; that is to say, less than ^th 
the velocity w'ith which the air would issue 
from the mine if it encountered no obstacle 
from the w'alls and sides of the galleries and 
shafts.” 

M. Combes (in the memoir before 
alluded to)* gives a general formula, by 
means of which he thinks we can calcu¬ 
late the velocity of a current of air in a 
mine approximatively, and therefore the 
expense (or volume of air passed through 
it) in a given time; but this formula is 
so complex, and requires such delicate 
and numerous observations, that it seems 
scarcely capable of being used in prac¬ 
tice; and in addition, it has the disad¬ 
vantage of not involving the principal 
elements of resistance to motion, in the 
way in which they arc actually combined 
in the course of w’orking a mine. It 
may be doubted, also, whether the ex¬ 
periment^ which have been made on the 
motion of air in conduit pipes of sheet 
iron or tin plate, whose sides are smooth 
or polished, can «erve as data whereon 
to found a theory of the movement of 
gases in the galleries of a mine or coal¬ 
pit, whose form and dimensions are con¬ 
stantly changing, and which are always 
more or less long, contorted, and rough 
in their interior walltfor sides. 

The author, (M. Gonot,) having stu¬ 
died all the formula; given by M. Peclet 
in his Traite de la Chaleur,” and de- 

(*l+mO = v'l +0*00375x15 = . 

Let it be, 1*03 it becomes then— 


metres,whlch is equal the velocity per second 
of the air issuing from the upcast shaft. 

” If we represent by A=the height to 
which the air is rarefied in the upcast shaft, 
/=thc temperature of the air entering the 
mine, and r=the mean temperature of the 
air issuing from it, and by a=the co>efficient 
of dilatation of gases and vapours, the pre¬ 
ceding calculadons maybe generalized thus: 

duced from his own OKperiments on the 
draught of chimneys, and from those of 
Daubuisson on the motion of air in con¬ 
duit pipes, has endeavoured to apply 
these to the determination of the velo¬ 
city of air in mine workings; and con¬ 
siders that he has arrived at results which 
square so well with observed cases, that 
he does not hesitate to give them plkcc 
in his memoir:— 

. ” Peclet gives the following formula for 
determining the velocity of pure air (i. a., 
atmospheric air) in flues or chimneys of 
baked clay or pottery :— 

L + 4 D 

In which— 

V = the mean velocity of the air in 
the chimney. 

h " the vertical height of the column 
of heated air. 

m — the co-efficients of dilatation ot 
* gas and vapours = 0*00375 for 

the degree of the ccntigrailc 
thermometer. 

t = the interior temperature. 

f = the exterior temperature. 

D = the diameter. 

L = the total length of tlic flue or 
chimney.” 

The author further remarks, that Pe- 
clct has suppressed — erroneously he 
thinks—the denominator of the fraction 
which is ynder the radical, the factor 
(1 -t-/%f^) which should be restored; but 
as the temperature of the air descending 
into a mine approaches always near to 
Id" centigrade, we can, by considering 
this temperature as constant, re-establish 
the factor in the formula, without de¬ 
stroying its simplicity. For this end it 
is only requisite to divide the co-efficients 
9*12 belongiug to the radical, by the 
square root of the factor— 

n + 0*()5625 » Vl*05625 = 1*0278 



VENTILATION OF MINES. 


107 


9-12 

103'L+4D 


8*85 


^ l7+ 4D 


and we thus fall back upon the formula 
given by Pcclet to express the velocity of 
burnt air in chimneys; a formula to 
which wc must apply the same correc¬ 
tion, in case burnt air may be in action 
in mines. 

The total length of the courses of air in 
a mine is a\jvi'ays very great in proportion 
to the mean diameter of the galleries and 
shafts; so that w(» may neglect the se¬ 
cond term (4 D), the denominator of 
the fraction under the radical. To find 
the mean diameter D of the shafts, and 
of the galleries, or drifts, considered as 
a single canal through which the air is to 
run, from the mouth of the downcast 
to that of the upcast shaft, the author 
intfltiplies the transverse section of each 
shaft ^r gallery by its respective length, 
adds all the volumes, and divides the^ 
sum by the total length of the course 
— L. (taking care only to reckon as one 
such portions of the course as arc divided 
into two or more partial or subordinate 
currents,) as far as the foot of the upcast 
shaft, or to a cross course, as such arc 
found in well-conducted coal works, lie 
obtains thus a mean section, from which 
he takes the diameter D, and which, 
multiplied by the mean velocity V, de¬ 
termined by the fonnula, gives the vo¬ 
lume of warm air due to one second df 
time at the mouth of the upcast shaft. 
To render the formula comparable with 
that already applied, he calls again t= 
the temperature of the descending current 
/^--that of the ascending or issuing one, 
and o=:tlie co-cllicicnt of dilatation; it 
becomes then finally— 

V = 8*85 

This formula is capable of giving re¬ 
sults rather too high, so that it becomes 
unnecessary to take account of elbows or 
sudden inflections in the galleries, or un¬ 
usually narrow spots—of the state of the 
surfaces in contact with the current—or 
of the volume of carbonic acid mixed 
with the air, especially in mines venti¬ 
lated by means of furnaces of dilatation. 
These, moreover, he presumes, cannot 
in the present state of science be pre¬ 
cisely detenniiied. 

Il^lntroducing now into bis formula the 
data furnished by M. Combes in the 
memoir before adverted to, the author 


proceeds to show how closely his results 
will square with those determined by 
actual experiment. 

In the Videtta pit, the currents from 
two downcast shafts pass into a single 
upcast,*and arc maintained by a furnace 
opening laterally into the latter at 120 
metres below* tne surface; the furnace 
itself being 141 metres below the same. 
The fire consumes about 500 kilogrammes 
of coal in 24 hoqirs. The current de¬ 
scends by one shaft, 152 metres verti¬ 
cally, and travels altogether, through 
winding and irregular channels, about 
1,288 metres. 

The surface of worked coal is about 
i3d'304 square metres. The volume of 
air found to be received by the downcast 
shaft is 1*15 cubic metres per second. 

The volume of air found to be received 
by the second shaft per second is 0*96 
cubic metres per second; its depth is 
135 metres, and the length of the hori¬ 
zontal, or inclined currents, 575 metres. 

Finally, the volume of air delivered 
by the tipcast shaft has bcenafound to be 
3*81 cubic metres per second—a deter¬ 
mination, however, which the author 
considers too high. The air enters the 
downcast shafts at a temperature of from 
15 a*' to I O’’ cent., and the air issuing from 
the upcast shaft has a temperature of 24" 
cent,, and is observed to vary (with sea¬ 
son, & 0 ., it is to be presumed) from 24 
to 30 degrees. Admitting that 3*8l 
cubic metres of air at 24*^ cent, issues per 
second, and under the pressure of 0*7547 
of mercury = that on the day observed, 
we find that the weight of air issuing, 
assumed to be all atmospheric, is 4*44 
kilos, per second, or in twenty-fiaur hours 
383'(>I0 kilos. The action of the venti¬ 
lating furnace heats this mass of air from 
IG''' to 24^ or to 30° cent, at most, so that 
t^e augmentation is about 8° to 14°. 

But, admitting the specific heat of air 
to be 0*26, and that the combustion of 
each kilogramme of coal furnishes 7,000 
units of heat, we find that the .500 kilos, 
of coal burnt in iM hours develope a 
quantity of heat suflieient to elevate the 
temperature of the w'hole mass of issuing 
air 35° cent.; there is hence a consider¬ 
able loss of heat, w'hich is to %e attri¬ 
buted to the damp surfaces of the shafts 
and galleries. 

M. Combes, by whom the above re- 
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suits have been obtained, does not give 
the cross section of the shafts; the au¬ 
thor, however, from other information, 
takes them at seven square metres sec¬ 
tion. 

Applying now the dimensions given 
to the preceding formulae, he finds in the 
volume of air in the first case per second, 

1'2885386 cubic metres ; a result* which 
differs only by 0*14 from that actually 
obtained by hi. Combes experimentally. 

So by the second shaft; and summing 
both he obtains for the volume of issuing 
air, 1*29 4-2*22 = 3'51 cubic metres 
per second, which only differs from ac¬ 
tual practice or observati^ by 0‘30, 
M. Combes' determination 'being 3'81 
cubic metres per second. 

Space will not permit us to follow the 
author through similar and much more 
detailed and precise comparisons of his 
theory, with the results of observation 
in other pits; nor can we transfer the 
copious and valuable tables by which he 
has illustrated the variations which take 
place in the activity of the ventilating 
current, in relation to variable conditions 
in the structure of the workings. For 
these, as wjll as for the modifications of 
his formula:, to be applied in cases of 
sudden diminution of section (J’lrangln- 
ment) of the air passages—of changes of 
forms, bends, &c., we must refer to the 
original Memoir,which should be in the 
hands of every coal viewer of sufficient 
education to comprehend the work in 
Great Britain ; and nothing would be 
a more acceptable present to British coal 
owners and coal workers than a good 
translation of the whole of his report, 
published in a cheap form, and accom¬ 
panied with some illustrative notes, com¬ 
paring our own practices in working coal 
with those referred to, and showing ge¬ 
nerally the origin of many of these in 
the differences of the coal formations 
themselves. 

The author concludes the chapter of 
his report, of whicb we have thus given 
so copious an analysis, by the statement 
of eight practical maxims or rules to be 
observed in the ventilation of coal pits 
by means of rarefaction, and which, in 
fact, contain, in a condensed form, the 
whole doctrine; while the next and con¬ 
cluding chapter of his Memoir is devoted 
to the consideration of its special appli¬ 
cations. 

Amongst the other Memoirs contained 
in this report is one by M. Motte, a me¬ 


chanical engineer of Marchiennes; M. 
Font, on the application of the screw as 
a machine for producingmechanical ven¬ 
tilation of mines, the method being, in 
fact, an inversion of the screw propeller, 
now so much talked of, the screw being 
a fixture in place, and drawing the air 
through a short tube. Its diameter and 
velocity arc very great, and tables of 
experiments are given which show its 
effect in a favourable view. 

The volume concludes, as'before ob¬ 
served, with a report jupon certain im¬ 
proved forms of safety lamps. The pre¬ 
sumed improvements consist chiefly in 
placing strong glass chimneys round the 
flame, with wire gauze above and below; 
and in M. Mueseler’s lamp, which ap¬ 
pears to be the best, accompanied with 
further precautions against the effects of 
currents of air, blows, or adhered ooal 
dust, &c. This report contains a«useful 
resume of the important points in the 
'doctrine of safety lamps, but not much 
that is further important. 

R. M. 


NEW FORM or BATTEIir, PABTlCOr.ARLY 
APPl.lCARLE TO IILASTIXO HOCKS, 
&C., UV GAI.VAMS.M. BY MARTYR 
ROBERTS, ESU., F.B.S.E., M.E.S. 

As the process of blasting by voltaif 
agency has become very general, it may 
be interesting to our readers to learn the 
construction of a very simple and effective 
battery adopted for this purpose by Mr. 
Roberts, and communicated to the Lon¬ 
don Electrical Society at their meeting 
on Tuesday, the 19th inst. 

Some four years ago, Mr. Roberts 
communicated to the Royal Society of 
Edinburgh, the superior efficacy of com¬ 
binations of zinc and irjon over those of 
zinc and copper; twenty-six inch bars of 
whic]} he «finds most efficacious for a 
blasting battery. As the great value of 
this arrangement depends upon the pecu¬ 
liar manner of connecting the respective 
metals, we will do our best so to describe 
it as to enable our readers to construct 
for themselves. Twenty plates of iron 
and a like number of zinc ar% prepared, 
and are placed parallel and alternate to 
each other, as in the ordinary arrange¬ 
ment for the acid battery; and they are 
thus connected:—let the zinc plates be 
numbered I, 2, 3, &e., and the iron 
a, e, &c.; and let a be at one end of 
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the series: then first connect a and b ; 
and afterwards connect 1 to c, 2 to d, 
and 3 to 6, and so on. A rough sketch 
of such an arrangement will show that 
all of both sides of each plate is brought 
into active service, and that there are no 
counter currents. A box 8 inches long, 
will contain a series of 20, and may be 
of wood rendered water tight by white 
lead. To facilitate the removal and im¬ 
mersion of^he plates, a frame is made to 
contain them. The battery is excited 
with one of sulphuric acid to thirty of 
water. 


A MIMTAHY MACHINE TO PROPEn IIUL- 
LBTS WITHOUT THE USE OP GUNPOWDER. 

Take a circular metal plate, not less 
than ^x feet in diameter, upon the upper 
surface of which trace round the centre 
a circle of 18 inches in diameter. At^ 
equal distances from each other fix four 
straight bars extending from the perime¬ 
ter of the lesser circle to that of the 
plate. Let four other bars, touching those 
at the exterior of the smaller circle, be 
placed obliquely upon the plate so as to 
reach the rim at an inch distant from the 
others in front of them. If the circular 
plate be now made to revolve upon a 
vertical axis, and bullets be thrown upon 
k near the axis, they will be carried to 
the outward extremity; and will fiy tftF 
with a force which may be measured by 
the velocity with w'hich the plate is made 
to revolve; and they must fiy otf from 
the points at which the conducting bars 
arc nearly in contact at the circumference 
of the greater circle. 

It remains to render these points of 
escape, fixed and stationary points during 
all the revolutions of the plate, l^it an 
upper plate cover all the above bars 
outside the smaller circle, leaving a void 
round the axis for admissifin of the 
bullets. Supposing the machine with its 
axis to be now firmly fixed upon a pro¬ 
per horse carriage, let an iron hoop sur* 
rounding the circular plates be indepen¬ 
dently fixed upon the same supporting 
frame, bu^ in such a manner that the 
plates can revolve freely within the hoop, 
W'hich shall yeinain undisturbed. The 
bullets will hav'j the same tendency to fiy 
off as before from the machine. If a 
hole is cut in the surrounding hoop, the 
bullets will all of them fly oft* at ditiercnt 


instants of time from that fixed open 
point; and if the velocity of the plates is 
continued uniformly the same, they 
will continue to fly oft' with the same 
force, and in the same direction, which 
will be nearly in that of a tangent to the 
circle, and they will all of them strike 
any^ prominent object not too distantly 
statioiAd in that line. By a few repeated 
experiments, the course of the bullets 
could be accurately ascertained in its 
degree of variation from the real tangent. 
Allowing for this ascertained variation 
from the real tangent direction, and using 
the diameter of the exterior orifice as 
that line, the bullets may be made to 
strike any object within reach, although 
placed considerably on one side or the 
other of that line. The hoop, being inde> 
pendant of the revolving plates, might by 
a mechanical expedient be made to turn 
a little either way in a moment, so as to 
give the tangent or line of guidance every 
useful and efficient direction. This 
machine would throw' oft' more bullets 
than a thousand muskets; and if pro¬ 
perly managed, w’ould destroy any mili¬ 
tary column advancing to approach it. 

The most powerful ageist w'ould be 
steam, acting as immediately as practica¬ 
ble upon the axis. But a substitute 
much more convenient in practice might 
be found; springs might be formed to 
act by their elastic powers upon the 
axis; and these springs might be com¬ 
pressed from time to time by the 
action of a portable steam-engine. This 
engine, being of small dimensions, might 
be conveyed upon a separate horse car¬ 
riage; and would serve to compress the 
springs of many propelling or propulsive 
machines. The springs could not often 
be required to act for more than a quar¬ 
ter of an hour, at the same time or in the 
same situation; and convcnicnl intervals 
for fresh compression w’ould frequently 
occur. Air. Atwood ^nd other celebra- 
ftsd mathematicians have so ably demon¬ 
strated the force wkh which a rapidly 
revolving cylinder would propel a ball, 
that it is sufficient to allude simply to the 
circumstance, w’ithout supporting it by 
any particular illustration. They say 
that the force would equal that of a full 
charge of gunpowder. 

These suggestions are oft'ered to the 
consideration of professional gentlemen 
who combine a perfect knowledge of 
military and mechanical science. 

E. 
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ON THE ACTION OP LIGHTNINO CON- 

HOCTORS. KV ClIAS. WAI.KKK, ESQ. 

[Abstract of a paper read before tbc London Klcc* 
trical Society, July lUth, lti42.] 

The object of an extensive series of 
experiments related in this communi¬ 
cation is to illustrate the following 
opinions 

IsL— Tliat the discharge of a ^jcyden 
jar dors not resemble a flash of lightning; 
and, therefore, that Leyden jars should 
not b>- employed in investigating the 
action of lightning rods. 

2nd.—That the discharge from a prime 
conductor does, in all essential points, 
resemble a flash of lightning; and is 
therefore admissible in such experi¬ 
ments. 

.3rd.—That a wire, on which sparks 
are thrown from a prime conductor, re¬ 
presents a lightning-rod. 

4th.—That sparks will pass oft* from 
such a wire, and, therefore, from a light¬ 
ning-rod, to vicinal conducting bodies; 
and, 

5th.—That these sparks may be pre¬ 
vented by connecting the vicinal bodies 
with the rod itself. 

The expi^fiments were made by aid of 
the magnificent machine of the Polytech¬ 
nic Institution, and arc supported by a 
course of reasoning based upon the dis¬ 
similarity between the Leyden light and 
a lightning flash, and the rescmiblanci* 
between the latter and that from the 
prime conductor. It was shown that the 
length of the spark from the conductor is 
due to the actitm of one force in one. 
direction ; and that the shortness of the 
Leyden discharges is due to two forces, 
acting in ojiposite directions. The im¬ 
portance of excluding the Leyden ex¬ 
periments from the field of inquiry is very 
evident from the fact that on them hinge's 
a large poftionof the conflict of opinions. 
Using the new' prime conductor and 
throwing sparks fr^m it upon wires sub¬ 
jected to every variety of arrangemenf 
“lateral sparks” ware always obtained, 
unless vicinal bodies were in close metal¬ 
lic connexion with the wire convejing 
the charge. This fact was illustrated by 
a most important modification of the well- 
known experiment with the metallic discs; 
and if this modification, which consisted 
in erecting an elevator rod beneath the 
great gloW, forming the prime conduc¬ 
tor, be_ legitimate, the danger of lateral 
flashes is evident. 


SUPPI.EHKNT TO PRACTICAT. GLEANINGS, 

FROM THE TBANSACTION.S OF THE MAN¬ 
CHESTER MEETING OK THE UHITISH ASSO¬ 
CIATION. 

LOCOMOTIVE AXLES. 

Mr. Namni/ih brought forward (27th June) 
several spi*cinien8 to illustrate some remarks 
which he intended for further illustration of 
his previous obsi'rvntioiis on tliis subject. 
(See Merh. May. No. !>87, p. 31.) From 
l.Ttc accidents, arising from breaking axles, 
the ])ublic were alive tg the subject, and it 
was desirable that the <|UCStion should be 
examined. Iii locomotive engines the axle 
was the chief point of danger; and it was 
therefore important, both as a seiciititie and 
practical qnestinii, to <letermino tbc nature 
and habitude of iron when placed under the 
circumstances of a locomotive axle. Expe¬ 
riment was the only way to discover this, 
and he would have wislied to i>lace iron under 
exactly similar circumstances; hut the short 
time iiiterveniug since the previous meeting, 
Yiad rendered it impossible to do so. One 
opinion then was that the alternate strains in 
opposite tlirections, which the axles wen: ex¬ 
posed to, rend(‘r('d the iron brittle, from the 
sliding of the particles over each other. To 
illustrate this, Mr. Nasniytli took a pieeo of 
iron wire and h«;nt it hack and forwani, it 
broke in six bends, lie had suggested an¬ 
nealing as u remedy for tliis defect: in proof 
whereof, he took a piece of annealed win*, 
which bore eigliteen hciids, showing an im- 
pn)vc‘nient of three to one in favour of an- 
nciiling. lie should therefore advise railway 
companies to iiichule in their spcelfieation, 
that n.\les should he annealed; he did not 
like the custom of ojtpressiiig engineers with 
tisele.-s niinutiic ill specifications, hut this 
was so useful and so cheap, that he consi¬ 
dered it ought to he insisted on. To exhibit 
on a larger scale the ettVet produced on iron 
in our workshops, he showed a B])ccimrn of 
iron as it came from the merchant: being 
nicked with a chisel, it broke in four blows 
with a sledge, at the tempefatnn: of 60'^, with 
a crystalline fracture ; by raising the tenipc- 
raturtWO^ Higher, it bon: twenty blows, and 
broke witli the fibrous or ligneons fracture; 
so that the ijuality of iron was not the only 
circumstance to he considered as influencing 
the fracture. I noticed also, said Mr. Nas¬ 
myth, at the last meeting, the injurious effect 
of (’old swaging, as causing a change in the 
nature and fracture of the iron; Snd here let 
us take the practical workshop view of the 
case, and not run after the iyni» fatum of 
electricity or galvanism, hut consider the 
practical eflccls. Swaging was necessary in 
many cases; for instance, when an a.vle liad 
collars welded on, tliese could not be finished 
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with the haminer, and certain tools called 
swages were used, from the action of which 
great condensation of the iron took place, 
and a beautifnl polish was given to the sur¬ 
face, with what injurious effect he would 
show by the next specimen, which had been 
heated red hot, and then swaged till cold; it 
broke at one blow without nicking, and the 
fracture was very close and beautiful, like 
steel. This showed the fallacy of consider¬ 
ing close fine grain a good test of excellence 
in wrought iron; but moderate swaging was 
often necessaly, and not injurious, unless 
where an over regard to finish carried it to 
excess. To prove that annealing restored 
the toughness and fibrous texture, a portion 
of the last bar was heated, and cold-swaged 
till cold as before, then heated dull red, and 
left to cool gradnally; it bore 105 blows 
without breaking, and at last was rather tom 
asunder than broken, as was shown by the 
specimen; this proved that the fibrous strac- 
tureVa^restored by annealing, and he there¬ 
fore thought it should bo insisted on in 
specifications. Tlie effect of heating to weld¬ 
ing-heat was very injurious, unless the iron 
was subsequently hammered to close the tex¬ 
ture ; a }iiece of the same iron heated to 
welding, and left to cool, broke without 
nicking, in one blow, showing very large 
crystals, especially in the centre. The effect 
of nicking was .1180 very singular. Tlic 
strength of iron was generally stated to be 
equal to its sectional area; but a nick not 
removing of the area took away of the 

strength. Mr. Nasmytli broke a piece of 
nieked, or rather scratehed wire, to illustrate 
this point. These, and similar things, dief 
not prove that scirn<» and practice were at 
issue; but, as Halley reached the great accu¬ 
racy of liis prediction of the return of his 
comet by taking into account the disturbing 
forces of Jupiter and Ssitum, and the other 
planets amongst which the body had to pass, 
so scientific men should seek in the work¬ 
shops correctional forraulte, by learning there 
the practical occurrences which woitld eluci¬ 
date their theories, and he hoped that these 
specimens might be bf some use. 

Frof. Willis was aware that maiur sublets 
of a purely physical nature could only be 
explained by practical research; and one 
great advantage of the British Association 
was, that it brought scientific and practical 
men together for this purpose.— Mr, Fair- 
bairn was of opinion, that the two chief 
causes of breaking axles seemed to be bend¬ 
ing and percuSsion, changing the fibrous into 
the crystalline structure; this last was the 
elleut of cold swaging, and he hoped that his 
friend Mr. llodgkinson would undertake a 
series of experiments on this very interesting 
subject. By nicking a bar the Mtended 


fibres were cut, which supported more of the 
weightthan the comprcMed.— Mr. WartMng- 
tm thought the additional friction in steps, 
gpven by annealing, would counterbalance 
the advantage gained in strength, as case- 
hardening (the very opposite operation) was 
used to diminish friction, by giving a glassy 
hardness to the surface, the annexed axles 
would be laid aside after a few trips, from 
the friction: he would wish, as a security 
for life, that the springs should be made as 
long as possible, to diminish the effect of 
concussion.—A Member showed specimens 
of pins which had broken in machinery. 
They appeared very crystalline in fracture; 
the bar from which they had been made was 
fibrous and tough: showed also specimens 
of tender axles broken on the Sheffield and 
Rotherham railway. Tender axles most fre¬ 
quently broke from the action of the brakes 
on the wheels; crystals larger in the centre 
of the axles than at the ends.— Mr. MalM 
was quite at issue with the French committee 
on the very uncomfortable Report which 
they had made so authoritatively; he be¬ 
lieved that the alternate strains, as long as 
they were within the limit of elasticity, did 
not injure the texture of the iron. Wire 
might be bent backward and forward to infi¬ 
nity, if we kept within this limit. The effect 
of nicking depended on a changc^of crystal¬ 
line structure; that the effect of the nick 
in determining fracture, was according to the 
sharpness of the chisel, and the direction; a 
nick sloping, according to the natural direc¬ 
tion of the fibre, was not so efficacious; a 
molecular change was effected hy this cutting 
across the fibres : we, in fact, established a 
])lnnc of cleavage in the iron; this took place 
in gla.ss, when scratched with a diamond, 
although glass, from passing through the in¬ 
termediate viscous state, did not crystallize 
so definitely as iron, vrhich crystallizes per 
saltnm. Iron, polished and placed in such a 
situation as just not to corrode, if scratched, 
immediately began to corrode; and iodide 
of mercury presented a curious example of 
entire disintegration from a slighf scratch. 
Crystallization takes place in the direction 
of motion; in rolled iron the motion was in 
th^ direction of the length fif the bar or plate, 
and percussion, in a dirqption perpendicular 
to that, had the effect of breaking up these 
laminae or fibres of crystals, into their origi¬ 
nal molecular arrangement; and this effect 
was proportionate to the temperature caused, 
and extent of motion inlparted. But he ^- 
lievcd, that to effect this molecular alteration 
required more violence than was to be ex¬ 
pected in any ordinary railway travelling, or, 
indeed, any circumstance of machinery in 
perpetual work. The chief danger was to 
be feared where any cutting perpendicular to 
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the direction of the fibre took place, as, for 
instance, sliafts, with square collars, would 
break at these collars, while a littie rounding 
out preserved them. That rotation of iron 
induced magnetism, he was aware, but he 
did not believe that either rotation or vibra> 
tion would affect iron which was sound when 
first applied. If this theory were correct, 
the en^necr should discard wrought iron 
entirely; no engine was safe, no suspension 
bridge should be trusted.—Sir J. RobUon 
considered that injuries did arise from vibra¬ 
tion and alternate bending; he instanced 
tongues of musical instruments, and the effects 
of bending pure tin, which crackled and 
broke when very slightly bent in opposite 
dire^ons. Mr. Mallet believeft those tongues 
to be alloyed, and be found that alloys altered 
their crystalline nature from mere lying by, 
as tough brass became brittle, &c., which 
did not happen in simple metals.—Mr. Nas- 
mytli showed that the effect of hammering 
bars was actually to make them hollow; 
every stroke had a tendency to make the J)ar 
an ellipse, and the intersection of all their 
axes was japt to be a hole, from the sliding of 
the laminee over each other. 

THE HOT AXD COLD BLASTS. 

Mr. Fairbairn read his Report ' On Ex¬ 
periments on the Transverse Strength of hot 
and cold blast Iron.*—^The bars, as described 
in the former Reports, were supported by 
standards, 4 feet 6 inches apart, and were 
loaded with different weights; they were oc¬ 
casionally carefully examined, and showed a 
very slight progressive deflection. He had 
no doubt tlmt they would ultimately break, 
but the progress was very slow. He read a 
table showing the weights laid on, and the 
deflections of each bar. 

Mr. Hartopp said, that Mr. Fairbairn's 
former experiments on hot and cold bla.st 
iron, had created a false impression witli re¬ 
gard to the strength of hot blast iron. Mr. 
Fairbairn had found very little difference 
between the hot and cold blast; but his ex- 
, periments', made with great accuracy, and in 
which the weights were laid on with great 
care, were of little practical advantage, as 
these were not the circumstances under whkh 
iron was tested in practice: there percussion, 
violent and sudden impact, should be ex¬ 
pected, and here lay the great deficiency of 
hot blast iron. Even in Mr. Fairbaim’s 
experiments, Oldberrv, No. 2, cold blast, 
bore twice the percufision of Oldberry hot 
blast; and Milton hot blast was only half 
the strength of Elsicar cold blast, made of 
the same ore and smelted with the same coal. 
Experinfents had been made in Yorkshire 
with great care; the results being. Low 
Moor cold blast ^ iron, 3 inches diameter. 


broke with 6 blows, ditto Scrap, 3 blows, 
ditto hot blast, 1 blow; again. Low Moor 
cold blast 18 blows, Bicrly, ditto, 18, hot 
blast of as good materials, 3 blows; again, 
Elsicar cold blast 21 blows, Milton hot blast 
1 2 blow; therefore, in iron for axles this 
difference of at least ^th of the strength was 
very important. As to scrap iron it bore 
too high a character. Scrap, made on the 
old plan, was all charcoal iron, but the mo¬ 
dern scrap iron was very inferior, being 
32a. 6d. per ton cheaper, so that ironmasters 
put off as much of this cheap material as 
possible. Hot blast iron was rejected now 
for water pipes, flicc. and even for cannon 
balls; and, in fine, be had been told by very 
eminent marine engine makers, that where 
any percussion took place, hot blast cast iron 
was only half the strength, and wrought iron 
only ^th the strength of cold blast.—Mr. 
Fairbairn explained, that he had found great 
difiiculty in obtaining specimens from, the 
different iron-masters, who would of course 
send, when possible, the best specimens, but 
t every care had been taken to insure accuracy 
in the experiments.— Mr. Hodgkinaon said, 
that the average strength of hot blast had 
'been weaker than the cold, but the infe¬ 
riority was chiefly in the softer irons; as the 
hardness increased the two kinds approached 
to equality, and in tlte hardest irons the hot 
blast was the best. He thought his experi¬ 
ments, made without any interest on either 
side, and with the greatest care, were more 
to be depended on than experiments made 
by those who had an interest in the re-sult.— 
(rof. Vignoles explained, that the question 
of hot and cold blast had nothing to say to 
the late contract fur cannon balls. 

STRENGTH OV MATERIALS. 

Mr. Hodgkinaon explained his apparatus 
for trying the strength of materials. He 
brought bis apparatus forward, as he had 
made many experiments; and lie wa.s de¬ 
sirous to render them as trustworthy as pos¬ 
sible, by convincing the members that every 
care had been taken to insure accuracy. 
Other experiments had been rendered un- 
wortijiy of reliance, from injudicious methods 
of affixing the testing apparatus—as those of 
Rennie and Capt. Brown on iron; Girard’s 
experiments, &c. In crushing specimens, it 
was necessary that both ends should be well 
bedded, and the pressure transmitted through 
the axis. To this, other experimenters had 
not always attended, and by using the pres¬ 
sure of bores directly on the substance to be 
crashed, they introduced the different errors 
arising from the pressure being oblique, 
transmitted through the side, or being ex¬ 
erted on mere points, instead of equably ex¬ 
erting its force over the entire top surface: 
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to obviate these objecHons, he had devised 
apparatus by which all these errors were 
avoided. Mr. Hodgkinson explaiaed the 
crashing apparatus by drawings, &c. In 
experiments on tearing asunderp he had 
taken great care, by means' of apparatas, 
which he exhibited and explained, shat the 
strun should be through the aids, and other* 
wise free from causes of error. Mr. Hodg¬ 
kinson explained Ids experiments on torsion, 
and illustrated his observations throughout 
by many models and specimens of the sub¬ 
stances on which the experiments had been 
made. 

Professor MoMle9 asked whether, in the 
experiments on beams, care had been taken 
to obviate the efibcts of the friction of the 
beams on the supports, as this would affect 
the direction of pressure, altering it from 
_ vertical to inclined, and the neutral line only 
' passed through the centre of gravity of the 
beam when tiie pressure was vertical: also 
if care had been taken in laying on the 
weightsf as a w^ht suddenly laid on pro¬ 
duced mathematically twice the effect in de¬ 
flection. Theoretically, the wdgbt should * 
be increased by small additions, even as 
grains of sand.—^Mr. HodglinntoH said he 
had taken all precautions with regard to the 
weights; they were added by small portions, 
and with great core; the beams rested on 
tolerably smooth cast-iron, on which he be¬ 
lieved the friction would be of little im¬ 
portance. ' 

BROCKBDON'b caoutchouc STOFPEIU FOB 
BOTTIiKS. 

Mr. Broekedon exhibited specimens of his 
patmt India-rubber stoppers for bottles, ex- 
plainiog the late improvements in the con¬ 
struction of the cores on which the India- 
rubber is spread. The present cores, he 
said, were made of cotton twisted into 
strands, &c., by means of a madrine which 
he explained by a diagram. The cylindrical 
rope now consisted of several strands of 
tightly twisted cotton, lapped with flax 
thread, and laid together longitudinally, 
loose fine cotton rovings being placed be¬ 
tween them; the entire was then lapped in 
a cylindrical form with flax thread,*attaioing 
by this method the advantages of perfect 
roundness and firmness; they also gave suf¬ 
ficient hold to the corkscrew, and bore the 
heating process well. These stoppers would 
slide on glass when wet, but not when dry, 
(although there was no cohesion in this latter 
state,) so thaUthe botthir, by alighfly wetting 
these stoppers with the ti<inor whbh be was 
bottling, could easily insert them; and when 
this slight film of moisture was dried up, the 
stopp^ required considerable force to with¬ 
draw it. 

TOX. XXXTII. * 


TBS MVAL BAItlTAT 8TSTBIW<^BAm 
vriTH CHAKAS AHD WH^UT. . 

Pnifiuor Vijfnoh$ read a paper ** 
best Form of Rails, and the UppR'.^jHillie 
of RaUways generally.*'—He wish^ 
pim the two chief systems of layhig^'s^W 
rails, with chairs'and without, and to ' 
he itferred to two diagramsNo. &• 
hibiting the heavy rail and heavy chair used 
on the South-Eastern Ri^way, the wright of 
raU being 801b. per yard, &d the diair 201b.: 
the rail was fbatened in the chair, not wiA 
iron, but with a longitudinal plug or k^ of 
wood; this mode of laying rails was fbuud 
to answer very well.—No. 2 was invented 
by Mr. Evans; it ana rolled with a slot or 
groove running along its under side; thu 
slot, after coDfii^ from the first roUera, was 
rendered dovetailed by compressing the bot¬ 
tom edges of the rail towards each other, 
thereby narrowing the slot at the bottom^ 
These rails required no chairs, having a con¬ 
tinuous bearing on longitudinal wooden 
sleepers, being frstened down by bolts, with 
dovetailed heads slid into the groove, apd 
which, passing through holes in Ae timbers, 
were secured with a nut and washer at the 
under side. He had suggested thia improve¬ 
ment, as they had been previously fiutened * 
with a cotter. By this method, all the dif¬ 
ficulties attendant on fastening down the 
diairs were removed. The chsifs had been 
fastened with bolts and screws, but he had 
found that on the riightest loosening the 
bolt-heads flew off, from the continual per¬ 
cussions, and the screws very soon allowed 
vertical play, from the yielding of the fibre 
of the wood. By Evans’s rail, we secured 
the rail without the intervention of the fibre 
of the wood. One ineonveniemn attending 
it was, the trouble of scraping away the 
earth to tighten the nuts when necessary; 
but this might be partially remedied by 
pladng the bolts as often as possible in the 
transverse gutters for draining the road, by 
which at least one-half the bolts might be 
easily got at; and the difficulty of tighten¬ 
ing the remaining bolts would be Jessened, 
if, as he recommended, the timbers were 
left uncovered. He preferred thus giving a 
free circulation of air, an^ disliked burying 
th^leepers in ballast. The weight of Evans’s 
rail was only 451b. per yard, rithough qmte 
strong enough, while the other was lOOIb. 
The bevel in No. 2 rail might be given in 
the wood-bearing; in No. 1 it was caused 
by the casting'of the dair; this latter rail, 
from having its top ana bottom sides alike, 
had this advantage, that when it began to 
wear it might be turned round, or even turned 
upside down, which was a very great advan¬ 
tage. He had for many years awocoted 
wooden sleeps verrw stone, firom his ex> 

I 
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perienoe on tbe Dnblin and Kingstown Rail* 
way, where he found that tike granite deep* 
era, more massive they were the more 
injniions to the rails and carriages. These 
had all been taken up, and wooden deepers 
laid down, and the saving in expense of re* 
pairs woidd in a few years rdmburse the 
outlay. The railway costs now only SO/, per 
mile per annum for repairs, notwitiutanding 
the great traffic ow it. The rails were the 
old 421b. rails, aim, nevertheless, were still 
used, inconsequence of the advantage gained 
by the wooden sleepers. He recommended 
keeping Evans’s rail to the gauge by light 
iron rods passed through holes in the rails, 
and secured by nuts: bethought these trans* 
verse ties sho^d never be used as supports. 

ilfr. Bueie remarked, th^ the rails on 
the North Union had dready been so worn 
as to require taming. The section of Evans’s 
rails was bad, as, from the squareness of the 
top, the whed would not bear on the centre 
of die rail. He had used these rails a little 
himself, and had no objection to them for 
light work. He had remedied the form of 
rail on the Manchester and Birmingham Rail* 
way, so as to give the wheels a bearing on 
the centre of the rail. He conceived a great 
disadvantage in the longitudinal continuous 
bearing was, that the foundation was so near 
the surface; the stability gf the foundation 
was as the ^uare of the depth, and therefore 
the necessarily narrow foundation of the con* 
tinuous bearing was rendered still weaker by 
its proximity to the surface, and the plan of 
laying down a railway like a ladder on the 
ground,” had failed where it had been tried. 
—Prof. Vignoles considered that the failure 
to which Mr. Bucke alluded, was from 
making tbe transverse ties too strong.—fVoin 
the Athemeum, 


THE CASE IN LIFE ASSURANCE—(P. 95). 

Solution^ 

Sir,—J send you a solution of Ivor 
M’lyer’s question on Life Annuities. 

First let us suppose the rate of interest 
to be 8 per centv ^ 

The number living at the age of 23 £y 
the Northampton* Tables is 4910, and 
at 43, 3404 :: 4910 : 3404 : : 100 : 
69‘33; th^ is, 69*33 will be the probable 
number alive at the end of 20 years, and 
69 33 X 100 £6633 will be the pro* 

hable sum to be divided among the sur¬ 
vivors at the end of 20 years. 

The next thins to be done is to com¬ 
pute tHo value of an annuity of £1 on 
the life of a person aged 23 for 10 years. 


This will be effected from the fundamen¬ 
tal theorem 






where a » 4910, b » 4885, e » 4760, 
&e., and R » 1 03. 
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4835 -I- 1*030000 

4760 + 1*060900 

4685 + 1*092727 
%* 

4610 -4- 1*125508 
4535 -i- 1*159274 
4460 + 1*194052 
4385 1*229873 

4310 -J- 1*246770 
4235 -i- 1*304773 


4694*175 

4480*757 

42S7-hb9 

4095*928 

3911*931 

3735*181 

I 

3^65*409 

3402*354 

3245*775 

35424*949 


and P* = 35424*949 + 4910 = 7*21486. 
Hence, P = 7 21486 + 1 = 8*21486 is 
the present value of an annuity of £1 
for 10 years for an age of 23, the first 
premium being paid in advance. 

[We have made another computation 
from a formula given in a former Num¬ 
ber of the Magazine, and it is exactly the 
same as the above.] 

Let X = required annual premium, 
8*21486 —P. Then 100 x P x R*® x »» 
will be the probable amount of all the 
premiums when insured at compound in¬ 
terest for 10 years, and if this sum be 
improved for 10 years more, it will be 
100 X P X R*® X » a?, and on the sup¬ 
position* of an equality of probabilities, 
the said sum should he £6933. Hence, 


100 X P X R*® X ® ** 6933 
X . 6933 

TlO X P X R*® 


6933 


£4,678 


821*486x1*806111 
£4 13«. 5i<f., the required annual pre¬ 
mium. 

By a like process of calculation, the 
annual premium, when the value of in¬ 
terest is 4 per cent., will be £4 Or. 14</. 
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It may be here remarked, that the 
Northampton Tables of* the duration of 
life arc not at all adapted to Iver M*lTer*8 
question, and if practically acted upon 
would prove ruinous to the proprietary, 
whether the interest he 8 or 4 per eent. 
For it is now universally admitted, thft 
the Northampton Tables of the duration 
of life make tne waste of life much greater 
than facts warrant. Such tables, how¬ 
ever, have a tendency to produce great 
profits to the proprietary of an Assurance 
Office in the ordinary cases for insuring 
lives for any givcif sum and period, or 
for the whole duration of life. But those 
Tables that produce great profit to the 
proprietary in this mode of assurance, 
will be found to produce an exactly con¬ 
trary effect in the application of the 
scheme proposed by Iver MTver; or in 
other words, if the annual premiums 
were cqpputed from more healthy tables 
than the Northampton, then the said pre¬ 
miums would be found to be much higher 
than those deduced from the Northampton 
Tables. But this, Mr. Editor, as well 
as some other calculations required by 
^our correspondent, I will make the sub¬ 
ject of another communication. 

I am, Mr. Editor, yours, &c. 

George Scott. 

Cochraue Tcrracei St. John's Wood. 


TDB GASB IN 1.IFB ASBUAANGB—ANOTUKB* 
SOLUTION. 

Sir,—^Whatever may he the qualifica¬ 
tions and acquirements, in other respects, 
of your old correspondent Iver M'lver, 
it is pretty clear that he is but a tyro in 
the matter of Life Assurance. Were he 
otherwise, he would hardly have called 
the attention of your readers to a ques¬ 
tion so very simple as that contained in 
page 95 of your present volume, or 
trammelled it, as he has done, with con¬ 
ditions which have nothing whatevef to 
do with its solution. 

Thus, he says—" One hundred indi¬ 
viduals, each of the ages of twenty-thi'ec, 
subscribe annually for ten years a suffi¬ 
cient sum each to enable the survivors to 
receive each 100/. at the end of twenty 
years.” And then he asks, how much 
should this annual payment be, accord¬ 
ing to the Northampton or any other 
tables of probabitities r” Now on this I 
remark, first, that it is of no consequence 


whether the number of assured he a hun¬ 
dred or a hundred thousand, since the 
solution of all such questions proceeds 
on the supposition that the mortality to 
be experienced will be precisely in pro¬ 
portion to that indicated in the table 
which is assumed as the basis of the 
calculation. Seventy thousand survivors 
out of Sbhundred thousand will give the. 
same result as seventy out of a hundred. 
Secondly, he wishes the result according 
to the Northampton * * or any other table.'* 
Does he not know that each table will 
give a different result ? Or does he widi 
the result according to all the known 
tables, such as the Carlisle, the Chester, 
(male and remale) the Government 
(male and female), the Equitable, the 
Amicable, the Swedish, &o. &e. ? Could 
he not have contented himself with ape-' 
cifying one table, and then an answer 
according to his wishes could have been 
given. 

Lastly ,he desires to know whattheannual 
premium would be, supposing the pro¬ 
prietary to receive one-third of the pro¬ 
fits f" Here your correspondent betrays 
his .ignorance most of all. Does he not 
know that the very principle on which the 
solution of all cases of life assurance and 
annuities proceeds, is, that there will be 
no profit on either side; that the pre¬ 
sent and prospective payments of the 
assured will be an exact compensation 
for the prospective payments of the as¬ 
surers ? If Iver M'lver will first tell 
us what addition is to be made to the 
premium in name of profit or commis¬ 
sion (a practipe almost universally fol¬ 
lowed by the offices to pay expenses, and 
guard against fluctuations), or inform us 
of the deviation which is to take place in 
the mortality of his hundred individuals, 
from that indicated in the table which 
we are to take for our guidance, then, 
but not before, we shall be able to gra¬ 
tify him. The question, divested of what 
do^ not belong to it, iS as follows:— 
Required the annual igemiuro, payable 
ten times in all, the first payment to be 
made immediately, subject to the failure 
of the life, to entitle an individual, now 
aged 28, to 100/. on his attaining the 
age of 48, interest beinf; reckoned at three 
per cent., and the rate of mortality ac¬ 
cording to the Northampton Tables. 

I shall solve this question withmt re¬ 
ference to the doctrine of probability. 
By the Northampton table 8,404 is the 

I 2 
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number who, out of 4,910, alive at 20, 
attain the age of 43; 3,404^., therefore, 
is the sum which will have to be provided 
to pay each of the survivors one pound 
twenty years hence. But since money 
bears interest at the rate of three per 
cent., the present value of one pound 
to be received twenty years hence is 
1 

1-03»»=-553676. 

Therefore the present value of 3,404/. 
to be received twenty years hence is 

8,404 y *553676= l,«84-71dl04, 
and this is the sum which would have to 
be paid now to provide one pound for 
each of the survivors at the age of 43. 
Moreover, as the 4,910 individuals all 
contribute equally, the division of this 
sum by the number of contributors gives 
■363652, the present contribution of each. 
And, finally, multiplying this by 100, 
we have 38'3852—38/. Is. for the 
sum to be paid down now by an indivi¬ 
dual aged 23, to secure 100/. on his at¬ 
taining the age of 43. 

But this benefit is to be purchased, not 
by a single payment, but by an annual 
premium for ten years, of which the first 
payment is to be made immediately; 
that is, by a temporary annuity upon the 
life of the individual for nine years, 
together with a present payment of that 
annuity. First, let us find the value of 
an annuity of 1/. paid in this way. To 
do this we must find the present value of 
an* annuity of 1/. deferred for the same 
number of years. This value is equal to 
the value of a life annuity at the advanced 
age, that is at 32, multiplied by the 
number alive by the table at chat age, 
and by the present value of one pound 
due at the end of the period of deferment, 
and the product divided by the number 
alive at the present age. Taking the 
numbers indicated from the tables, we 
have 

16*5398 X 4235 x *766417 . 

- ^0 -= 

Now since the* sum of the present 
values of an annuity deferred for nine 
years, and of an annuity to continue nine 
years, is evidently equal to the' present 
value of a life annitf ty; therefore, taking 
the value of the life annuity at age 23 
from the table, and subtracting from it 
the value just found, we have 

18*1486-10*9337 = 7*2149 

which is the value of a temporary annuity 


of one pound upon a life now aged 23. 
To this adding the present payment, or 
one pound, we have 8 2149 for the pre¬ 
sent value of an annual premium of 1/. 
to be paid for ten years by an individual 
now aged 23. Hence by a simple pro¬ 
portion we find the premium of which 
we are in search. The present value of 
a premium of 1/., is to the present value 
of any other premium, as 1/. to that 
other premium: 

8*2149 : 38*3852 : : 1 : 4^6727 = 

£A 1.3r. 6(/. — the required premiam. 

lhave been perhaps more lengthy than 
was necessary in the foregoing solution; 
but to this, Mr. Editor, I dare say those 
of your readers who arc less familiar 
with the subject will not object. Had 
the logarithmic method of computation 
been employed, and the figures only been 
exhibited, the solution would have been 
much briefer. 

The best and simplest method of solv¬ 
ing all questions relating to life contin¬ 
gencies, (and the shortest, withal) is by 
means of tables of a certain construction, 
of which a copious collection is contained 
in Mr. Jones’s *' Treatise on Annuities,” 
in the “ Library of Useful Knowledge.” 
Mr. Jones calls the tables alluded to. 
Preparatory Tables ; but Professor 
l)e Morgan, who is the writer of two 
able articles in the Companion to the 
Almanac^ for 1840 and 1842, explana¬ 
tory of their construction and applica¬ 
tions, (which articles, 1 fear, are not so 
well known as they deserve to be,) calls 
them, with, as it seems to me, more pro¬ 
priety, Commutation Tables. 

As an example of the application of the 
tables 1 have referred to, I shall, with 
your leave, Mr. Editor, give a solution 
according to them, of the problem 1 have 
solved above in the usual way. 1 must 
premise that the tables consist of various 
columns headed d, n, s, &e., respec¬ 
tively ; and that the number in any 
column, opposite any age, is denoted by 
the letter at the head of the column, with 
the age appended to it, either as a suffix, 
or enclosed in brackets. I shall adopt 
the latter mode, for the convenience of 
your compositors. 

Let the present age be j;, the sum as¬ 
sured «, the number of years to elapse 
before the sum assured becomes payable 
», and the annual premium, payable /, 
times p. 
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Then will the present value of the 

assurance he ; and the pre- 

D(x) 

sent value of the premium 
D(W) 

Therefore, since by condition these 
values must be equal to each other, 
we have 


p [N(jf -y — N + 1)] — *D (4f+«). 


Whence p = 


sD (jv + n) 

NV-1)-N (i) 


This is a general solution, applicable 
to any age, any period of deferment, 
any sum assured, any number of pre¬ 
miums, and any table of mortality and 
rate of interest for which commutation 
tables have been calculated. To apply 
th^ formula to the case before us, restore 
^he values of x, n, s, /, and it becomes 


^ _ 100 D (43) 

^ N(22)-N"(32)* • 

and taking the numbers from the North¬ 
ampton 3 per cent. Table in Jones, 
(p. 243,) we have finally— 

95496-8 

^ 47638.882-27201-501"^ 

95496-8 

20437-381 ~ 4*6^27 — 


^£*4 13a. 6<f. as before. 

. The answers by the Carlisle tabic, at 
3 and at 4 per cent., found as above, afe 
respectively 5/. Gs. 4d. and 41. 11s. 3d. 
When 1 mention that the finding of each 
of these values was the work of less than 
five minutes, the superiority of this mode 
of operation will be apparent. 

I am, Mr. Editor, &c., G. 

Hermes-street, Fentonville, July 25, 1842. 


MB. VALLANCE ON THE NIGER EXPEDI¬ 
TION, AND HIS PNEUMATIC RAILWAY. 

Sir,—^An error of your pridler, Which 
makes my letter to Captain Trotter, R.N. 
(the copy of which is given in last week’s 
number of your Magazine) appear as if 
it had been written only a month instead 
of two years ago, renders it necessary 
that I should solicit the favour of your 
stating thal it was sent tn J^une 1840, 
instead of the present year. 

Being compelled thus to trouble you, 
I take advantage of the opportunity to 
ask the additional favour of your insert¬ 
ing the subjoined paragraphs from a 
paper which t wrote six years ago, in 
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order to counteract an erroneous state¬ 
ment, and what I deem an erroneous 
opinion of Colonel Macerone’s. That 
gentleman states that **the passengers 
had no other light than that of lamps" in 
mv pneumatic railway; and that he con¬ 
siders auper-terraneousi'* conveyance 
the b^st. The reasons assigned in the 
subjoined paragraphs render me of a dif¬ 
ferent opinion. 

I am aware that I stand alone in this 
belief. But as it is the result of the con¬ 
viction which makes me unwilling (no/ 
unable) to bring forward any method of 
going above ground, such as Messrs. 
Medhurst, Finkus, and Clegg have pub¬ 
lished, all of which 1 believe myself pre- 

E ared to prove, may be superseded by 
ettcr methods being made practicable. 
I am unwavering in the preference which, 
for so many years, 1 have given it; and 
am willing to risk any little reputation 
that I may ever obtain, on the opinion, 
that conveyance inside the tunnels of 
pneumatic railways will, eventually, su¬ 
persede conveyance in the open air, be¬ 
cause it will be cheaper (in first cost, as 
well as current expenses), quicker, and 
safer: while, in contrast with common 
railways and locomotive engines, I can 
show that it will be several times cheaper, 
in point of both first cost and current 
expenses; incomparably safer; and so 
much quicker, that few as are the hours 
required for conveying us a hundred 
miles by means of them, the public will, 
by and by (ere long, indeea) say as to 
those few hours, what Lear’s daughters 
said of his knights. 

1 appeal to time as the umpire on these 

E oints; though one of my reasons for 
olding this opinion may be inferred from 
the table which follows the subjoined para¬ 
graphs, which 1 ask the favour of your 
inserting; which table was published in 
the same paper in which those paragraphs 
appeared, and applies do all carriages in 
tne open air, be the means of traction 
what they may. * 

Wishing success to Messrs. Clegg and 
Samuda’s application of the principle to 
the Dublin and Kingstown railway as 
interestedly as, andP—for reasons which 
are stated in the second scene of the third 
act of King Henry the Fourth—more 
anxiously than, they themselves desire it. 
1 have the honour to be, * 

Sir, your most obedient servant, 
John Vallance. 

IS, Brook-«trcet, West-squar«, 28tli July 1842. 
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THE OnJECTlON TO THAVKLX.iyG IHSIDK PNBUMA- 
TIC RAILWAT TCNNELS CONSIDERED. 

Nor would the objection which, it may be 
imagined I mu8t arise from the want of day¬ 
light in the tunnel, prove an objection in 
point of fact. For, but that the advantages 
which would arise from saving expense in 
the ptirchsise of ground, and obviation of ob¬ 
jections on the part of landowners 'prevent 
it, 1 could window-light the tunnel through¬ 
out its whole length: that which I con¬ 
structed at Brighton having light admitted 
into it through windows of common tlun 
glass; strong plate glass not being required. 
Indeed, so far as relates to possibility, the 
upper half of the tunnel might be one con¬ 
tinued window (like the top of-a greenhouse) 
througliout its whole length. But as, even 
if this were done, artificial light muat be had 
for sixteen hours out of the twenty-four in 
winter; as the tunnel might be gas-lighted 
throughout its whole length ; or as, instead 
of thus wuhting light unnecessarily, eacli car¬ 
riage might carry lights before and behind, 
the objection that the tunnel being under¬ 
ground would render it dark as iniduight, is 
no more a serious objection than it would 
be, were the Thames Tunnel finiMhed, that 
it would be better to cross the river by Lon¬ 
don Bridge than through that tunnel, because 
on the bridge you would have natural^ while 
in the tunnel you must have artificial light. 

It is true that there could be no “ view of 
the country’' by this method of travelling. 
But as the object of it is the perfeclion of 
conveyance, in the tlirce particulars of 
safety, expedition, and ec;onomy; as even 
the comparatively low rates attained on the 
Liverpool and Alanehester Railway p^^vellt 
objects that are by the road-side being dis¬ 
tinctly seen, owing to the velocity with which 
the passengers arc whirled by them ; and as 
the much greiiter velocity at which convey¬ 
ance may be effected in the tunnel would 
render any attempt to look on what was 

THK 


passed productive of the effects experienced 
by a child who looks on the ground while 
leaning out of the window of a coach, no 
real loss as relates to seeing the country,^* 
would result from transmission taking place 
inside, instead of outside the tunnel: though 
even if it should, it might be submitted to 
when economy of both time and money, and 
complete obviation of the dangers attendant 
on breaking down, being overturned, run 
away with, or driven against anything, be¬ 
came the equivalents. 

Have wc occasion to travel to Edinburgh 
by the mail, we unrepiTiingly submit to the 
inconvenience of passing two nights (thirty- 
two hours in mid-'wiiiter) not only in totsil 
darkness, but also “ cabiniied, cribbed, con¬ 
fined,” to a degree which prevents us even 
from ” changing a leg,” except by previous 
arrangement with our opposite fellow-pas- 
scngcr. But when it is proposed that ive 
shall go in vehicles which, in additior to 
being as large and comuioilious as th^' cabins 
of many steam-vessels, will be as much 
shorter a time in going, as they arc; larger 
and more convenient than the insider of mail- 
coaches, and in which the most brilliant light 
may be enjoyed, wc proclaim it to be ** im¬ 
possible” to consent to go by such vehicles, 
because they would move inside a tunnel: 
not considering that this very eirciimstance 
of being inside said tunnel, would as cer¬ 
tainly secure us from being overturned, dri¬ 
ven against anything, run away with, break¬ 
ing ilown, or any other of the dangers to 
which tiiriipike-road or railway travelling is 
liable, as it would give us the ease, comfort, 
and accommodation of the cabin of a steuni- 
vesscl, instead of the privations and endur¬ 
ances experienced in mail-coaches. As 
truly as—nay more truly than Hotspur says, 
** But 1 tell you, my lord fool, out of this 
nettle danger, we pluck this flower safety,” 
may I say, from this bugbear would 

spring perfect immunity from danger. 

TABLE. 


Locomotive entwines (drawing 
no load) moving through 
Rtill air.atfhe under-stated 
velocities. ^ 

Feet per Miles 

second. per hour. 


I 

1 

EYperience resistances from < 
that air, equal (roundly) ip j 
the untj^r-stated mfmber of | 
lbs. , 

■ Per On 40 i 

square square j 

foot. feet. ! 


Which resistances, having to 
he overcome at the rates of 
the first-stated iiumlier of 
feet i>cr second, require 
power (fqual to that of the 
under-stated number of 
liorscH, to overcome them. 


14.66C 

• 10 


. 20 i 


29.332 

. 20 

9. 

. 80 

. 4 

44. 

. 30 

4.5 !! 



58.666 


msm 


. 3.3^ 

g 73.3.33 


12.5.. 


. 66 

88. 


' 18.0.. 

. 720 i 


117.328 


32.0... 


.270 

116.666 


50.0 ... 



176. 

.120 



.912 
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Kershaw’s micrometer balance. 


Now as a velocity of 40 miles an hour re¬ 
quires power nearly equal to that of the 
larj^est locomotives which have yet been 
made, and as Dr. Hutton found that giving 
the moving body a point in the s'lape of a 
cone, the height of which was equal to the 
diameter of its base, diminished the resist¬ 
ance of the air only half, there hence (and 
without adverting to the additional resistance 


which mutt be created by the tenders of, 
and trains drawn by the engines) arises a 
very sufficient explanation why no greater 
velocity has been athiincd by the (nearly) ten 
times more powerful locomotive engines now 
made, than was first attained by those which 
ran at the rate of 35 miles an hour on the 
Liverpool and Manchester Railway in Octo¬ 
ber 18^9. 


Kershaw’s micrometer balance. 

(Registered pursuant to Act of Parliament.) 



Sir,—When the recent alteration took 
place in our postage, of charging letters 
by w'cight, a great deal of ingenuity was 
exercised in devising balances suitable 
for that particular purpose; several of 
theio, displaying considerable skill and 
fitness in their arrangement, were fully 
described at the time in your pages. 

The late ** sovereign panic" has shown, 
however, that numerous as w'ere the dab¬ 
blers in balances on the former occasion, 
the subject is not yet exhausted: several 
novelties having been produced, capable 
of satisfactorily .indicating the minute 
deficiencies which w'ear and tear nave 
produced on the gold coins of the coun¬ 
try. I say minute, because the actual 
average deficiency is only from a grain to 
a grain and a half; each grain being worth 
2d. Stories have been rife about the 

plugging^ and *'sweating''of our coins 
by “Jews’* and “ foreigners,” but with 
very little foundation; the deficiencies 
would seem really to arise from the fair 
wear of continuous circulation. 

Many of your readers arc doubtless 


familiar with the “Adventures of a 
Guinea," but could one of our poor de¬ 
based and degraded sovereigns describe 
the millions of rapid “changes" which it 
had undergone, between its issue from the 
Mint in the reign of the Sailor King, or 
the fourth of the Georges, or it may be, 
in that of his venerable predecessor, the 
wonder would be, that the actual deficiency 
should in so many cases be under half a 
grain. 

The policy of throwing the less on the 
holders of the deteriorated currency may 
he queslicned: not so much, as regards the 
actual deficiency, whicif is but small, but 
as opening the door ttethe most extensive 
frauds—arising in some cases from sheer 
ignorance, in others from absolute 
knavery, by which the poorer classes have 
been robbed of fronynineTOnce to fifteen 
pence, and even more in the pound.* 

A larger portion of the mischief was 
incurred before there was any possibility 

. V In 8ume few iiist.'iiices na much as kaff-a-crown, 
.iiul even fhree and iUpfUC0 have been deducted 
i'ruin a *' sovereign." 
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of obtaining in sufficient abundance the 
means of ascertaining the weight of the 
coinage; this want, how’evrr, has been 
promptly met, and among other sovereign 
remedies, a balance (invented by Mr. W. 
Armstead) brought out by Mr. Kershaw, 
of 'VVilderness-row, is deserving of especial 
notice, alike for its ingenuity andjiower. 

This instrument, which has been ap> 
propriately named the ** Micrometer 
Balance,” is represented in the prefixed 
sketch. It consists of a beam or steel¬ 
yard A n, supported on a knife-edged 
fulcrum at e; about midway on the 
cylindrical portion of the beam (ii) a 
few threads of a screw' arfc cut, upon 
which a micrometer wheel n, tapped to 
correspond, turns freely; the rim or 
eriphery of this wheel is divided into 
alf grains, each of which extends over a 
space equal to one quarter of an inch.*. 
When at rest, the end of the beam n rests 
upon a pillar or supporter e. 

To use this balance, the micrometer 
w’heel is turned back towards n, until the 
scro, or full-weight mark, is immediately 
under the index bar g. If the coin is 
deficient, the wheel is turned forward 
until equilibrium is obtained, when the 
value of the actual deficiency will be 
shown in pence by the figures on the 
periphery of the wheel. When half - 
sovereigns are to be tested, the supple¬ 
mental weight f is employed, when the 
deficiency will be indicated as before. 

By this balance the use of small 
weights and the necessity of calculations 
are entirely obviated, and the case with 
which the deficiency in the value of the 
coin can be detected must recommend it 
to all persons having money passing 
through their hands.' 

This method of ascertaining in a dis¬ 
tinct an^ tangible manner very minute 
differences of weight is both ingenious 
and useful, and will very soon be applied 
to balances for several other purposes for 
which it seems to be peculiarly eligible* 

The greater portion of the “light 
gold” has by this time been put out of 
circulation; but there is reason to be¬ 
lieve that a good deal is still in reserve, 
to be passed current when the present 
excitement has subsided. Besides which, 
the ordinary wear w'ill be going on, (to 
say nothing of wilful deterioration,) and 

■ Hy iiicr«aiiinR the diameter and dimiiiialn'nf 
the thickness of the wheel, a still larger indication 
can of course be obtained. 


therefore men of business will always 
require a ready means at hand for ascer¬ 
taining the real value of the coins which 
are presented to them; and for this pur¬ 
pose I fancy few contrivances are better 
adapted than “Kershaw’s micrometer 
balance.” 

I remain. Sir, 

Yours respectfully, 

William Baddelbt. 

29, Alfted-strect, Islington. July 21&t, 1842. 


craven’s universal jointed sweep¬ 
ing machine. 

Fig. 1. 
a 



(Registered pursuant to Act of Parliament.) 

'The Act for the Abolition of the 
Climbing-boy System being now in 
full force, and the machine re'presented in 
the accompanying engravings, appearing 
to us to be one of the simplest and most 
efficient yet invented, we hasten 'to lay a 
description of it before our readers. The 
inventor is a humble mason and brick- 
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craven’s universal JOINTEO SWEEPING ICACHINS. 

la^er, of Sheffield, (Court No. 2, Her- the machine as at work, and in the act of 

mitage-street,) and has, we presume, turning a right angle in a flue of nine 

made arrangements for executing any inches in width, which is, we believe, 

orders with which he may be favoured, one of the worst possible form and size. 

Fig. 1 is an elevation of the machine, and that a machine can ever be expected to 

flg. 2 a sectional view. Fig. 3 represents have to work up. 

Fig. 2. Fig. 3. 



A is a guide-ball, of vrood, which 
forms the top of the machine, made hollow 
for the sake of lightness, and so hung as 
to turn completely round on an iron rod 
B. The iron rod B is inserted into a 
brass box C, and so connected, as to re¬ 
volve round and bend in any direction. 
A spring is placed in the box*C, which 
causes the rod B, when there is no pres¬ 
sure upon it, to return to its vertical po¬ 
sition. D is the brush-head, made of 
wood, into which is inserted all round 
five rows of whalebone. £ is a brass 
socket, into which the lower end of the 
brush-head^s fixed, and from the bottom 
of which projects a screw, e, which, for 
about one-third of its length at the lower 
end, has ^ in the vertical direction cut 
away, as showrn separately on an enlarged 
scale in fig. 4. F is another socket,with the 


hollow part the reverse way of that of E, 
from the top of which projects a screw of 
a similar description with the last, so that 
the two half-ends, e/, meet and fit each 
other exactly. T is a thimblCf with 
threads inside corresponding to those of 
the screws, w'hich is brought over the 
two half-ends, and connects them firmly 
together. is a piece which is insertea 
at one end into the socket F, and at the 
other is shaped like B, and connected in 
the same manner as that is, with a brass 
box and spring so as also to revolve 
round and bend in dby direction. G* is 
an under piece, which screws on to G*, 
and terminates in a socket, into which 
the cane piece H Is fixed by a screw, in 
the manner represented in fig. 2.*'Where 
a number of cane pieces are required, 
they may be either jointed in Uie orffi- 
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THE WATER SUPPLY OP THE METROPOLIS. 


nary way, or by screws and thimbles, 
like those before described, (e f T.) 

The superiority of this machine, in se¬ 
veral respects', is very evident. The 
guide-ball, in ascending a flue, by re¬ 
volving in any direction, is enabled to 
pass easily over any irregularities or pro¬ 
jections, and its universal joint allows it 
to turn much sharper angles thaif wh.!! a 
common marhinc can do. Again, the uni¬ 
versal joint at G’, G*, G®, brings the 
cane, or series of canes, readily into work; 
while the new'screw joint, (acontrivanceof 
great ingenuity, and applicable to many 
other purposes besides the present,) ef¬ 
fectually excludes a^ risk of the brush 
being detached from the other parts of 
the machine, as happens but too fre¬ 
quently with Glass’s, and other machines. 

From a number of w'ell-authenticated 
experiments, made at Sheffield with this 
apparatus, it appears to require only 
about one-half the power of those in com¬ 
mon use. 


THE WATER SUPPLY OF THE METROPOLIS, 

.\S1> MKc STUCKEV’S FLAN OF FILTRA¬ 
TION. 

Wc have been favoured with a copy of n 
petition which, we arc glad to find, w’us 
presented on Monday last to the House of 
Commons, by that zealous friend of all pub¬ 
lic improvements, Miyor-Generul Sir Frede¬ 
rick Trench, from Mr. Slackcy, the inventor 
of the new system of filtration which has 
been recently the subject of several interest¬ 
ing communications in our journal. 

The petition, after reciting the different 
parliamentary inquiries which were insti¬ 
tuted into the subject of purifying the water 
of the metropoUs in 1821, 182H, and 1834, 
states that, from the evidence elicited by 
these inquiries, it appeared— 

** That Filtration as then carried on (and 
as it is still carried on), was most dilatory 
in its process, an^most expensive in its re¬ 
sults :—that it had ruined one great Water 
Company in the City of Glasgow:—that it 
had entailed a cost of fifteen per cent, upon 
the rental of the Chelsea Water-works Com¬ 
pany that it would take £119,000 per 
annum, or double the per-centage of the 
Chelsea Company, UfUlter the water of the 
New River Company:—that the charge esti¬ 
mated by the Engineer of the East London 
Water-works Company, was no less tl^ 
IH percent, upon the rental of that Com- 
pan}, (the greatest part of the water of 
which was used for manufacturing pur¬ 


poses,) and most of those Companies, with 
many others, though strongly urged by Com¬ 
mittees of your Honourable House, by pub¬ 
lic opinion, and by the acknowledged in¬ 
feriority of the supply in its unaltered state, 
have, refused, aud up to the present hour 
continue to refuse to filter their water, on 
the ground of the dilatoriness of the pro¬ 
cess, and the enormity of tlic expense.” 

The Vetitioucr further avers ” that seeing 
the necessity of filtration, though declining 
to do it themselves, many of .those Water 
Companies have urged, that their customers 
possess private filters, and that such private 
filters, by filtering the water wanted only 
for domestic purposes, might more econo¬ 
mically purify the water necessary to be 
purified, tlian those Companies could do it 
for them:—but, that such small filters, by 
the slowness of their process, destroy the 
carbonic acid gas which is contained in the 
water, and witlioiit which it speedily,be¬ 
comes offensive, putrid, and injurious to 
health; hut, that by the filter he has invent- 
f ed, the carbonic acid gas is retained in the 
wati'r; and moreover, that by the present 
system of filtration, it requires large quanti¬ 
ties of ground to bo set apart fur filtering 
beds, which have frequently to be cleaned, at 
great expense, attended with malaria, often 
fatal in its results:—whereas, by the peti¬ 
tioner’s process of filtration, one foot will 
do the. work of one acre of such filtering 
beds, without the necessity of frequent 
periodical cleniising.s, and without the possi¬ 
bility of dange.rous malaria.” 

, The petitioner sums up the adv.mtages hf 
his invention over the present system of fil¬ 
tration, in these words: 

“ It presents an economy in space of one 
foot for one acre: of money, of £7,300 per 
annum as the current expenses, instead of 
the estimated current expenses of the New 
River Company of £'19,000 per annum; and 
in TIME, of filtering in 6 hours by machinery 
of one foot to the acre, more than two mil¬ 
lions, three hundred thousand gallons, which 
quantity, in the Chelsea water-works, it 
takes twenty-four hours to filter.” 

T]^e petitioner concludes-with the mention 
of a personal circumstance highly honourable 
to Mr. Stuckey, who though descended of 
English parents, was, it appears, born in 
Russia. 

” The petitioner has no wish either to 
manufacture, or to receive any profit upon 
the manufacturing of his maejiines, hut on 
his return to his native country (Russia), 
will be perfectly satisfied by the adoption 
by the land of his fathers of this valuable 
invention, upon any terms its legislature may 
think proper. 

” The petitioner has not taken out a pa- 
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tent for his invention for filtration, consider¬ 
ing that a manner of such vast importance 
to millions of his fellow-creatures should 
not be limited in its operation by the exac¬ 
tions of monopoly, or the avaric* of that 
inhumanity which would refuse the blessing 
of pure water to all who would not, or 
could not, enrich the discoverer of such an 
invention.” 

The prayer of the petition is, for an in¬ 
quiry into the truth of its allegations, and 
should such inquiry terminate to the satis¬ 
faction of the House, that they will ” take 
means to provide fdt the universal adoption 
of filtration, upon the petitioner’s plan, for 
the benefit of the hundreds of thousands of 
families who have petitioned the House for 
pure water.” 


AI^SrnACTS OF SPKCIFICATIONS OF KXUl.ISlI 
•-VrENTS HUCENI'I.V KNUOLI.KII. 

Jamkh Cole, of No. 2, Youl’s Place, 
OlU KeXT-ROAD, IX THE COUXTY OF SuR.^ 
REV, Brush Manufacturer, /"or certain 
improrements in the comtruction of bnuthes. 
—Enrolment Office, July 15, 1812. 

The usual modes of making brushes and 
brooms arc technically called /la/i and draw- 
iiiff. According to the first of these modes 
the iiristles are set into the wood by means of 
pitch, cement, or glue, (generally pitch) kept 
in a heated state in a pan over a charcoal 
fire; while, according to the second mode, 
they are drawn into the wood by being passed 
ihto a loop of wire which tightens as it js 
]iullcd, until the bristles get firmly fixed in 
tile liole; after which, the wire is passed 
through the next hole, a loop made (or the 
bristles, and so on, until the brush is com¬ 
plete. In the former case, it is the pitch, 
cement, or glue, that holds the bristles fast; 
in the other case it is tlie wire. 

The first of the present patented improve¬ 
ments consists in securing the bristles inde¬ 
pendently of the pitch or wire. In explain¬ 
ing how tliis is accomplished, Mr. Cole 
treats of the operation under three heads; 
first, the boring of the holes; secon^, the 
making of the knots of bristles ; and tliird, 
the inserting of the knots. First, then, of 
the boring of the holes. Tlic hole made for 
pan-work is only a semicircular excavation 
in the solid face of the wood. In drawn 
work there is a similar hole with a smaller 
one from t^e bottom of it right through the 
wood. For his improved method, Mr. Cole 
adopts the drawn work hole inverted, 
but with a less disproportion between the 
two orifices. As in drawn work in cer¬ 
tain cases, a taper hole made with one bit 
answers, instead of making the two holes by 


separate operations; so also in his method, 
one bit cutting a taper hole, will, in many 
instances, answer instead of using two bits. 
The main distinction, however, between the 
hole, Mr. Cole adopts in his new plan, and 
tliat common to drawn work is, that he uses 
the hole in an inverted position. In drawn 
work the largest part of the hole is on the 
face of J;he brush, while in brushes of his im¬ 
proved description, the largest part is at the 
bock of the brush. Secondly, of making 
the knots of bristles. A knot-is the techni¬ 
cal term fur the quantity of bristles with 
which each hole is filled. In drawn work 
the knot is formed by the action of tlie wire 
and held in by it. In pan work the knot is 
formed by tAiiig many bristles tis will 
fill the hole, and dipping the root ends into 
melted pitch, cement, or glue, to the depth 
of -^th or -Ith of an inch. The superfluous 
])itch, cement, or glue, is then cleared off by 
drawing the knot over a thin edge of metal, 
called a striker, and the bristles thus cleared 
are all boimd together by a piece of thrum, 
or hemp, being wound tight round tlie part 
which has been so dipped. In the same 
manner os that last described, 5Ir. Cole 
makes the knots for his im[>roved construc¬ 
tion of brushes. But, thirdly, as regards 
the insertion of the knots into the wood : 
according to the method ordinarily followed 
in pan-work, when the knot has been dipped 
and bound together in the manner just ex¬ 
plained, it is dipped a second time into tlie 
pitch, cement, or glue, and with all the pitch, 
cement, or glne, which adheres to it, is iin- 
incdiatcly inserted in the hole; the pitch, glue, 
or cement used, being the only thing that at - 
laches the knot of Iiristles to the W'ood. Now, 
Mr. ('ole's inipniveincnt as regards this part 
of the operation, consists in not dipping the 
knot a second time, but bindmg the whole 
of the bristles together by winding a piece of 
thread loosely round them from the root up¬ 
wards to the flag, and then passing tlie knot 
so wound up, flag foremost, through the hole 
at the back part and pulling it through, until 
the part pitched and bound togetlier fills the 
cavity prepared for it. He then pulls out 
the loose thread, which jyas only put on for 
Hie convenience of passing the knot through 
the hole easily and speodily. A knot secured 
in this manner cannot afterwards be pulled 
out without breaking the wood that holds it 
together. But, as there is nothing in the 
form of the hole to prevent it from being 
pushed back again, iir order to gpurd against 
tliis—after all the holes in the brush have 
been filled in the manner before described, 
the patentee takes a red hot iron and burns 
away all irregularities of pitch, Ifristle, or 
thrum, to a level with the wood in which 
they ore inserted, and then affixes to the sur- 
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face SO levelled t a back of wood or other 
material, nailed, glued, screwed, or other¬ 
wise fastened to it, by which backing, any 
pushing back of the knot is effectually pre¬ 
vented. By this his first improved mode of 
construction, he combines the two advan¬ 
tages which separately distinguish the pan 
and drawing methods, and is able to make 
brushes of a more effective and durable cha¬ 
racter tluin can be made by dthcr. 

A second improvement consists in subject¬ 
ing the string with which brushes are tied to 
a previous preparation, whereby the bursting 
so much complained of when brushes are 
laid in water, to prevent the paint on them 
from hardening, is effectually prevented. The 
composition which heipises ii^madc as fol¬ 
lows :—To the article known in commerce by 
the name of the “ British American fluid," he 
adds as much caoutchouc in solution as it will 
take up or combine with. The fluid is slow in 
taking up the caoutchouc, and he states that 
he has not not been able in any of his expe¬ 
riments to saturate it completely until the 
mixture has stood five or six days. When 
thus prepared, he immerses the string in the 
preparation and leaves it in, long enough for 
it to become saturated w'ith it. He then 
draws it out, clears it of the superfluous 
fluid and dries it. 

A third ifhprovement relates to that class 
of bruslies in w’hich the handle is inserted in 
the form of a wedge as in the painting brush, 
tar brush, dusting brush and others. The 
handle is the only stay for brushes so made, 
and from the nature of the wedge it is plain 
that the least relaxation from the tightness 
imparted by the last drive of the hammer 
endangers tlie whole brush. There is a 
moisture in bristles which long exposure to 
a warm atmosphere dries up, and it is a 
matter of every-day occurrence that through 
this drying up, the handles of brushes so 
made, get toose and the brushes fall to pieces. 
To remedy this, Mr. Cole adopts the follow¬ 
ing means :—After the brush is made in the 
usual maqjner, he submits it to an artificial 
heat, to shrink the bristles as much as pos¬ 
sible. He then takes a square staple of 
metal as wide as^e thickest part of the 
wedge handle, and with prongs as long Its 
the binding on the ^rush, and drives these 
prongs through the body of bristle that has 
been shrunk, until the bar of the staple rests 
upon the top of the wedge, and the points of 
the prongs appear t||rough the bristles at 
their roots, or in other words at the back of 
the brush. He then takes a thin plate of 
metal of the same size as the back of the 
brush, living a hole in the centre sufficient 
to enable it to pass freely down tlie handle, 
and having also holes for the reception of 
the prongs of the staple; and having passed 


this plate on to the handle and prongs, he 
secures it to the staple by soldering or rivet- 
ting. Tlie bristles being thus artificially 
shrunk, and the laxity thus produced being 
made good by the prongs of the staple pass¬ 
ing through tiiem, the brush is rendered ex¬ 
tremely tight, and the staple crossing the 
top of the wedge, and being secured by its 
prongs to the plate at the back, keeps the 
brush so; because the staple so confined can¬ 
not slide back from its position, nor can it 
allow the wedge to do so in the least degree. 

A fourth improvement consists in con¬ 
structing in the following manner brushes 
of plush for cleanuig ladies’ garments and 
other slight fabrics, the texture of which 
might be injured by the friction of bristles. 
The patentee takes a piece of plush of any 
convenient length and width (say 6} in. 
long and 6 in. wide) and forms it into a 
cylinder having the grain of the plush run¬ 
ning round it. It is theu closed at one e.id, 
and w'hite flock or other suitable material is 
staffed into it. When thus staffed the upper 
tend is closed after the same manner as the 
lower end. To hide the gatherings at the 
ends, the patentee covers button-moulds of 
a convenient size with silk or other ma¬ 
terial, and affixes one at each end of the 
brush. 

A fifth improvement consists in making 
brashes or pencils of spun glass, by which 
aqua fortis and otiier corrosive acids can be 
applied by silversmiths and jewellers with 
more delicacy and safety in testing metals, 
than by any of the nsu^ means, and which 
can also be made available for many useful 
purposes in chemistry and the arts. One 
form in which he make brushes of this sort 
resembles, in some respects, the well-known 
camel-hair pencil; but instead of the quill 
there employed, he makes use of glass tubes, 
preferring to have them tapering off in 
diameter at the end designed for the brush. 
The spun glass being cut into convenient 
lengths, he passes a knot or bunch of it down 
the tube, until it comes out of a convenient 
length at the other end. If the tube is well 
filled and a good length of tlie knot is left in- 
side,cio odllitional fastening will be required; 
but for the sake of greater certainty, that 
portion of the tube which immediately sur¬ 
rounds the knot of glass may be softened 
by means of the blow-pipe and then eom- 
pressed and elongated a little, so as to 
tighten upon the spun glass, taking care not 
to allow the flame of the blow-pipe to touch 
tlie spun glass, which would be fused or in¬ 
jured by it. Another mode of securing the 
spun glass, is to make use of a tube of a 
tapering form, and drawing the spun gloss 
through the smaller end. till it can be drawn 
no further, then to plug up the vacant 
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part of the tube with wood, or other suit¬ 
able substance. Instead also of the brushes 
being circular, they may he made flat, and 
the spun glass be secured within flat tubes 
or between flat plates of gloss, placed either 
parallel to each other or at any suitable 
angle, and closed at the ends by the blow¬ 
pipe or any other suitable means. 

A iixth improTeinent relates to brushes 
for cleaning decanters and other bottles. 
Two years ago Mr. Cole invented a brush 
for cleaning decanters, and introduced it to 
the trade under the name of—** The Non¬ 
pareil Water Bottle and Decanter Brush.’’ 
The brush answereiTwell in most instances, 
but it was found too thick to pass the necks 
of many of the more modern decanters. It 
80 .emed at first that this defect could not be 
overcome without endangering the strength 
and efficiency of the brush, but Mr. Cole has 
now discovered that it can be accomplished 
with safety by the following method. His 
decanter brush, as originally made,was formed 
on a |flece of beech wood, 12 inches long 
and square. For eight inches of the 
length the wood wa.<< turned round to serve* 
as the handle, and to the remaining square 
piece of 4 inches he attached the brush. The 
holes for the bristles were bored down two 
sides of the square and at the end; and the 
other two sides were excavated to form a 
backway to the boles, through which to in¬ 
troduce the wire by which the bristles were 
to be drawn in. After the brush was made, 
the excavations were filled up with putty or 
cement. The width of these excavations was 
about of an inch, and if they could be dis¬ 
pensed with there would be i of an inch in 
diameter gained, which is considerable in so 
small a space as the neck of a decanter. 
NowMr.Cole dispenses with them in this way. 
Instead of making the brush on one piece 
of wood, the makes the sides of the brush in 
two iiarts, that is to say on separate pieces 
of wood, and then fits them together back to 
back, and pins them together with metal pins. 
Beech wood can be used as in the original 
brush, but he prefers for this new arrange¬ 
ment, hard wood or bone, as having more 
strength and closeness of grain. The slips 
of wood or bone may be a little Ibngersthan 
is necessary for the bnuh part, and when 
united by the pins the extra length may be 
turned, so as to fit in a stem of beech for a 
handle; or the slips may be of the full length 
requisite, that is about 12 inches, and united 
by pins the whole length, which last mode 
the patentee»tlunks both the beat and cheap¬ 
est. But os by this new arrangement there 
is no space for bristles at the end, to sup¬ 
ply this deficiency he adopts one of three 
different contrivances. The first is to get a 
metal tube that will fit on to the top of the 
brush, and to insert a knot of bristles in the 


tube, and then to attach the tube to the 
brush. The second is to sew two pieces of 
plush together in such a manner, that they 
shall present two faces with the grain of 
each running in the same direction. This he 
inserts between the slips at the end of the 
brush, when pinning the two parts together, 
taking care to insert it so that the grain of 
the plush inclines towards the brush. The 
effect of*this arrangement is, that in whatever 
way the brush is worked in the decanter, the 
plush presents its opposing grain to any sur¬ 
face it passes over, and consequently acts 
like a brush. The third method is to attach 
a flannel bag with a few shot enclosed, to the 
top of the brush, h flannel bag attached to 
a bent rod of wire is frequently used alone 
for cleaning dAsaiiters, but it has never been 
used in combination with brushes of the 
kind herein described. 

The teventh and last improvement com¬ 
prehended under the present patent re¬ 
lates to brushes for cleaning cruets and 
other small bottles, which the patentee 
makes in the following manner. He takes a 
slip of boxwood or bone, about 4 inches 
long, 4 of an inch wide, and 4 thick, and 
beginning at one end, he bores a row of 
holes about 2 inches long, boring the first 
hole in a sloping direction, so os to throw 
the bristles over the end of the wood, and 
gradually at each hole working t^ an upright, 
lie then forms a groove at the back of the 
holes for the reception of the wire; the bris¬ 
tle is then drawn in, and cut off at any suit¬ 
able height, and the wire covered over with 
cement, sealing-wax, or other suitable ma¬ 
terial, when the brush is complete. 

IIexiiy JuBuea ov Oxford, Cokfkc- 
TioNRR,ybr certain Improvements inKitchen 
Ranges and Apparatus for Cooking. —En¬ 
rolment Office, Dec. 2, 1841. 

The peculiarity in this new kitchen range 
consists chiefly in two things,—first, in the 
spits being worked vertically, two on each side 
of a fire, and each spit carrying four joints, 
so that sixteen joints may *be roasting at one 
and the same time; and, secondlj;, in shut-, 
ting up the fire on all sides while the opera¬ 
tion of " roasting” is going on, whereby 
” the entire heat” is said to be rendered 
’’Available.” When it is desired to ascer¬ 
tain the progress of the Toasting, or to baste 
the meat, or feed the fire, there are doors 
which may be readily opened for each purpose 
and then shut. 

The inventor of ti||ese patent improve¬ 
ments in roasting, has evidently yet to learn 
what roasting is. He could not by the pro¬ 
cess he describes, with closed doors, roast at 
all, or produce any thing but bake^ meats* 
Neither is it likely to be generally regarded 
as an improvement, vther in roasting or 
baking, to have four different joints dripping 
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one into the other, and intermingling their 
odours, so that when dished, the lamb shall 
have the flavour of beef, the mutton of pork, 
and vice versa or, what is perhaps still 
more probable, a flavour so odiously coin- 
]iOttndcd, as to smack ** neither of flesh, flsh, 
fowl, nor yet good red herring." 

James Chesterman, or Siikffirld, 
Merchant, and John Boti'om, also up 
Shkpfield, Machinist, for certain tm- 
provements in tapes for measuring, and in 
the biM'es for containing the jrame.---Rolls 
Chapel Oflice, January 11, 1B42. 

The frst of these improvements (which 
arc four in number) consists in partly or 
wholly forming the tape of metal. This may 
be done in various ways, but the patentees 
prefer iutroducmg any coiivetiknt number of 
fine copper or silver wires in the wuq) of the 
tape, which are equally distributed through¬ 
out the width of the ta]>c, one at or near 
each selvage, and the others at equal dis¬ 
tances between them. ** By these means, at 
a very trifling expense, the tape is made more 
durablf, and prevented from stretching." 

The second improvement relates to the 
boxes for containing the tapes, and consists 
in an improvement upon a fonner patent 
granted to J. Chesterman, (July 14, IB2U.) 
Formerly, only one spring was used, .anti 
when required for long lengths, multiplying 
wheels and pinions were added; but, instead 
of the wheel-work, the patentee now employs 
an extra spring or springs, which are always 
constant and unvarying in their action, and 
not so liable to derangement. 

The third improvement consists in apply¬ 
ing the improved spring tape measure with 
a single or doable .spring, or ang other tape 
measure of whatever description, to straight 
rules, sliding rules, or any other rule or tn- 
sfrumeni requiring such an addition. By 
way of example a drawing is given, w'hich 
represents a method of applying a single 
spring tape mea.surc to a 2 feet folding rule, 
.so as to make it measure 6 teet when opened 
and the tape is drawn out—-one spring being 
ijuite suflioient for this length. 

The fourth and last improvement consists 
in the application of one, two, or more re¬ 
volving plates of nvttal to the improved tape 
boxes, or boxes of the ordinary construction. 
These plates may bc*^ lettered and figured os 
may be required. In a drawing which illus¬ 
trates this part of the specification, an alma¬ 
nac or indicator for ascertaining the day of 
the week upon which ^ny day of the month 
will fall, is shown, as applied to a tape hox; 
but it is frankly observed that any other table 
or tables, may be employed with equal advan¬ 
tage. Sometimes in the place of any table, 
almanac, or other printed information, the 
patentees substitute % plain sheet of paper, 
asses’ skin, or other material; upon which. 


memoranda or calculations may be made 
and eflaced. 

The claim is to, " 1st, the method of mak¬ 
ing tapes for mea.saring; consisting wholly 
of metal, or partly so, by the introduction of 
metal wires, open wire fabric, or plates of 
metal. 2. The construction of spring tapes, 
with two or mort* springs, for the purpose of 
obtaining sufficient power to wind up a long 
length of tape, instead of employing a single 
spring with wheel-work, as described in the 
specification of the said .Tames Chesterman’s 
former patent of July 14, 1829. .'Ird. The 
ada})tution or ajtplieation of tape measures 
to straight rules, either jointed or otherwise, 
and also to other articles or instnimcnts re¬ 
quiring such addition. 4th. The application 
of calculating tables, or jilniu sheets for eal- 
culating to tape boxes of .any roiistrnction 
whatever, in the manner set forth and dc- 
cribed." 

The first claim is good; the second doubt¬ 
ful ; the thinl and fourth prejiostcrous. ' 

Antoine Jean Francois CtiCbiiEr, 
or IlioH Hoi.bohn, (Ilass Merchant, 
yjr certain imprornnentH in the process or 
rrcans of an apparatus for obtaining images 
or representations of nature or art. Petty 
Bag Office, June 18, 1811. 

The present improvements in Mr. Clnu- 
(let’s well-known process arc five in number, 
and all apparently of importance. 

The frst consists i)i giving the front of 
the c.ainera obscura, an aperture large cnougli 
to admit object gla.sses of various foci, so as 
to enable the operator to work either on 
large or small plates, and obtain images 
either of near or distant objects; and in 
affixing these various .arrangements of glasses 
to sliding boartbs, which may be moved in 
front of die camera, or withdrawn, at plea¬ 
sure. 

The second consists in substituting for the 
detiwhed raerenry-bux, ordinarily employed, 
a cup of mercury placed within tlie camera, 
and heated hy a siiirit lamp till tlie mercurial 
vapours rise and fill the camera, llie light 
and mercury arc made thus to act simul¬ 
taneously on the plate, whereby a more in¬ 
tense and perfect image is obtained. In the 
side cf the Camera there is an eye-hole, co- 
vered with red or orange-coloured glass, 
through which the operator may watch the 
process, and be thus enabled to withdraw 
the plate the instant the proper effect is pro¬ 
duced. 

The third consists in placing immediately 
behind the sitter for a portrait, painted back¬ 
grounds or scenes, representing landscapes, 
interiors of apartments, &c., which, being 
thus brought within the range of the Da¬ 
guerreotype apparatus, are transferred to 
the plate, as well as the likeness of the sitter. 

TheyhvrM consists in the employment, in 
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the absence of daylight, of an artificial light, 
produced either from the combustion of coal, 
promoted by a jet of oxygen gas, or from 
combustible gases and carburetted liquids 
burning together with oxygen; or from a 
solid refractory body suspended in a jet of 
infiammable gas, &c. Care must be taken 
that the burner is fixed exactly in the axis 
of the reflecting mirror, or that the greatest 
light falls on the centre of the curve. 

Tin; fifth and last improvement consists in 
performing the whole process in a lighted 
room, instead of in the dark, as has been 
hitlierto the case. A white light must, how¬ 
ever, lie avoided, and^screens of red, orange, 
green, or yellow, are therefore employed. 
Of theses colours, red is preferred, as having 
the least injurious effect on the plates. 


Adolphus Fourmrnt, of Museum-st., 
Enginkkr, fw Improvements in Castors 
for Cabinet Furniture and other purposes *— 
Enrolment Office, June 21. 

These inprovements consist, ** firsts In a 
ball and socket forming the castor without 
anti-friction rollers of any kind, but with 
three points of contact cast or otherwise 
raised within the socket, which rest on the 
ball, andi enable it to turn freely while sup- 
])ortirig the superincumbent weight what¬ 
ever it may be. Secondly^ in case-hardening 
the said ball and socket eitlier or both^ as 
circumstances may require, where any ex¬ 
traordinary quantity of friction is antici¬ 
pated.• 

No claim is made. 


LIST OF DESIGNS REGISTERED BETWEEN JUNE 24tH, AND JULY 27tU, 1842. 


Hegistcrcil Proprietors' Names. 


Subject of Design. 


Date cif Number Time for which 

llc{:istra' in the Hegistercil Proprietors' Names. Subject of Design. protection 

tion. Register. is granted. 

Jufio 21 Kiliniiiul Ilet’ley. Royal Sovereign Balance. .'{ 

1321 Robert Cngan. Lamp Chimney-glass... 1 

27 132.1 W. Kfiwcott and Co. Carflet . 1 

** 132(1 T. Adams, Jordan, and Co. Spring for VehiclLs . 3 

132/ Carron Company .^tove. 1 . 3 

2.S ]32.S,0 11. Loiigden and Son Ditto. 3 

13.>0 James Shade.. KascI for sketching or perspective drawing 

apparatus. 1 

2!) 1331 11. Walton and Co. Soda-water tap . 3 

** 1332 South hells and Co.Carpet . 1 

** 1333,1 11. and J. Dixon. Ditto. 1 

1.13.1 Jos. Warden, juti... Axle-arm.....R.. 3 

l.'l.'Ui J. Rarbcr and Sons . Sketch on a hat-lining . 1 

“ 1337 Wnii.ain Tliornthwaite..*... Dre^sing-case . • • a. 1 

July 1 13.38 W. Fawcett and Co. Carpet . 1 

1.3.30 Dobson and Cu. Ditto. 1 

** 1.310 John Rarrett Endless chain ink-distributor, for printing- 

machines . 3 

13(1 Watson and Sons . Carpet . I 

4 1312 Colin Macal pi lie .. Machine for letter-press printing . 3 

1313 Thomas Fyfc.*. Apparatus for at (aching coulters to ploughs 3 

** 1.341 .lohii Skerman . Moulding-plough . 3 

** 1.313,7 Pardoc, lloomans, and Co. Carpet . I 

(i 13(8 II. Elliott lloole . Fender ... 3 

7 1310 J. and K. Katcliir.. Slide-rack pulley. 3 

5 13.10 B. Walton and Co. Coal-srnop ... 3 

“ 13.11 II. Smith. Horse-rake . 3 

13.12,3 II. :irid J. Dixon . Carpet . 1 

** 1.3.14 11. Knight .. Case fur a conical pendulum clock. 3 

1.3.1.1 Thom.ns Fyfe. Self-acting revolving horse-rake . 3 

11 13.16 John Kntwistle.. Cotton stuff. 1 

1.3.17 T. and II. Whitfield.. Scales. 3 

12 13.18,0 Wright and Crump . Carpet . 1 

1.3 1.360 Thomas lleifTcr. llaisor tang.*3 

1361 Victoire Ferrari... Horizontal chirsegemon, or pianoforte hand 

guide rod. 3 

11 1362 J. Baker...^. Pencil-case . 3 

1.1 136.3 James Yates .. Fencl^r . 3 

1.361 fieorgc John Newbery. Poiicno cloak .. 3 

18 1.36.1 Alexander Shanks, jun. Grass-cutting maeliinc 1. .a •••••• t. ..a. ... ^ 

hi 1366 Weiss and Son .. Piston for surgical syringes. 3 

** 1.367 Samuel M.ason . IVg-kiiife . J 

*' 136.S Charles Beard . Invisible flower-trainer .. 3 

20 1.360 Thomas Laming . Smoke-conductor ... 3 

1.370 Henry Bruiiton Carpet . i 

21 1371 Henry Duke, sen.. Metallic comb....f.. 3 

22 VQ72 William Smith .. Scotch needle-case. } 

*' 1373 David Craven. Chimney-sweeping machine . 3 

“ 1374 J. Simonds and C. Day ... Spring hook. 3 

21 1.37.1 fl. and J. Dixon . Carpet ... I 

** 1376 Philip J. Luntley. Lanip-gl.iss . . . 

26 1.377 Holden, Lowe, and liowe Hinge. ^ 

•• i;i78 Joseph Guise. Lamp. ^ 

1379 William Mitchell. Ink reservoir pen . 3 

27 1380 George John Newhery••••.. Cloak. 3 

[aUENTS for EFFfiCTZKO RSQZSTAATX0M8, MfiSIRB. ROBRATSOK ARD CO.| 163, FLRRT-ITRERT.] 
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LIST OF ENGLISH PATENTS GRANTED EKTWEEN THE 6tH AND THE 28tH OF JULY, 1842. 


John Harrison Scott, of Somers Town, eii^ineor, 
for certain improvements in metal pipes, ami in 
the manufacture thereof. July 6; six months. 

George Edmund Donisthorpe, of Bradford, top 
manufacturer, for improvements In cniubiiig and 
drawing vrool, and certain descriptions of hair. 
July 6; six months. 

Joseph Hall, of Cambridge, agricultural imple¬ 
ment maker, for certain improvements in machi¬ 
nery for tilling land. July u; six months. 

Lady Ann Vavasour, of Melbourne Hall, York, 
for improvements in obtaining images on metallic 
and other surfaces. July 7; six months. 

Richard Hodgson, of Montague-place, gentle¬ 
man, for improvemeuls in obtaining images on 
metallic and other surfaces. July 7; six months. 

James Timmins Chance, of Birmingham, glass 
manufacturer, for improvements in the manufac¬ 
ture of glass. July 7; six months, 

Charles Augustus Prellct, of East Cheap, mer¬ 
chant, for improvements in machinery for prepar¬ 
ing. combing, and drawing wool ^nd goat's hair. 
(Being acomniuiiication.) July 7; six months. 

William Fairbairn, of Manchester, engineer, for 
certain improvements in the construction of metal 
ships, boats, and other vessels, and in the prepara¬ 
tion of metal plates to be used therein. July 7; 
six months. 

John Perring of Cecil House, Strand, hat manu¬ 
facturer, for improvements in wood paving. July 7 ; 
six months. 

John Bird, of Manchester, machinist, for certain 
improvements in machinery, or apparatus for rais¬ 
ing or forcing water, and otlicr fluids ; which said 
improvements are also applicable as an engine, to 
be worked by steam for propelling vessels, and 
other purposes. July 7 ; six months. 

William Richard the Elder, of Burley Mills, 
Leeds, manufacturer, for an improved method of 
consuming or^.prevenciiig smoke, and economising 
fuel tu steam engines, and other furnaces. July 7; 
two months. 

William Revell Vigers, of Russell-square, Ksq., 
for a mode of keeping the air in coniined places in 
a pure or respirable state, to enable perMins to re¬ 
main or work under water, and other pLtces, with¬ 
out a constant supply of fresh atmospheric air. 
(A communication.) July?; six muiitns. 

John Peter Dootb, of the city of Cork, merchant, 
for certain improvements in machinery and ap¬ 
paratus for working in mines, which are applicable 
Co raising, lowering, and transporting of heavy 
bodies; and also affording assistance in promoting 
a more perfect ventilation of the mine. July 0; 
six months. 

Jean Baptiste Francois Jouannin, of Upper 
Ebury-street, Pimlico, mechanic, for certain im¬ 
provements in apparatus for regulating the speed 
of steam-air, or water-engines. (Being a cominu* 
nicatiuii.) July 9; six months. 

James Crutchett, of Willi.im-street, Uegent'i- 
park, engineer, for improvements in manufacturing 
gas, and an apparatus for consuming gas. July 12; 
six months. 

Thomas Deakin, of Shelfield, merchant, for im¬ 
provements in the m^ufacture of parts of liariicsa 
and saddlery furniture. July 12; six months. * 

Jean Ijeandre Cleniegt, of St. Martiii's-laiie, en¬ 
gineer, for improvements in apparatus for ascer¬ 
taining the temperature of fluids and also the pres* 
sure of steam. July 12; six months. 

William Henry Stuckey, of St. Petersburgh, now 
of Upper North-place, e.sq., for a piicumaiic engine 
fur producing motive powr. July 12; six months. 

Joseph Schlesinger, or Birmingham, ni.'tiiufac- 
turer, tor certain improvements in inkstands and 
ill instruments for filing or Jioldiiig papers and 
other articles. July Ifl; six months. 


Robert Benton, of BIriniiighain, land-agent, for 
certain improvements in propelling, retarding and 
stopping carriages on railroads. July IG; six ino. 

Joseph Barling, of High street, Maidstone, 
watchmaker, for certain iinprovenients in produc¬ 
ing rotary motion in machinery worked by manual 
labour. July 10; six months. 

John Chativin, of Birmingham, button manufac¬ 
turer, for iniproveinents in the manufacture of co¬ 
vered buttons. July IG ; six months. 

Charles Robert Ayers, of Juhn-strect, Berkeley- 
squaro, architect, for improvements in ornament¬ 
ing and colouring glass, earthenware, porcelain and 
metals. July 2.‘1; six months. 

Joseph Partridge, of Bowbrldgc, near Stroud, 
Gloucester, dyer, for certain iniproveinents iu 
cleansing wool. July 23; six months. 

Eugene de Varroc, of B;yanstoiie-strcct, Port- 
niaii-square, fur apparatus to be applied to chim¬ 
neys, to prevent their taking tire, and for rendering 
sweeping of chimneys unnecessary. July 23 ; six 
months. 

Alexander Johnstone, of Hill House, Kd'iiibiirgh, 
esq., for certain impruvemeuts iu carriages, which 
may also be applied to ships, boats, and other piir- 
poiics where locomotion is lequired. July 23; six 
months. 

Edward Cobbold, of Melford, Suflulk, master of 
arts, clerk, for certain improvements in the mr aiis 
of supporting, sustaining and propel lingo human 
and other bodies on and in the water. July 23 ; 
six months. 


Tfte Late Solar EvUpse.--\\o have been indulged 
with the perusal of a private letter from that excel¬ 
lent astrontriier F. Daily. ENq , giving an account 
of this superb pheiiomcnuii, as witnessed by him¬ 
self at Pavia, o\er which town the line of central 
darkne.ss exactly passed. The appearances were 
every way extraordinary, unexpeeted, and must 
singular. At the moment wlien the total obscura¬ 
tion coinineiired, a brilliant crown of gloiy encircled 
the moan, like the ••Aureola," which Catholic 
painters append to their saiiiU. Suftdenlu^Jiom the 
burdrr of the black iinU labouring muon, t/iui Htngu* 
larly enehrined, burst forth at thrct' points, 

udthin the aareo/o, purple or tilac flames ! visible to 
every eye. At this moment, from the whole as¬ 
sembled population of the town, a simnlt.’uicous 
and deafening shout broke forth. A .similar mani¬ 
festation of popular feeling is recorded at Milana 
occasioned by the selfsame a'^toniHhiiig spcctaeli-, 
accompanied in the latter instance with a general 
linzzah! viveni tes astronomes !** The ceiip.se 
was also viewed from the Siiperga, near 'I'lirin, by 
our Astroiio^ier Royal, Mr. Airy, apparently under 
less favourable circumstances. We ha\e >et beard 
of 110 astronomer Avitnessiiig from a great elevation 
in the Alps the .shadow striding from jieak to peak, 
or blotting in succession the fair fields of North 
Ital}’. Such an exhibition must have been perhaps 
the subiiintpit which the eye of man can ever 
witnefs as a mere physical phenomenon .—The 
AUienseum. 


Intending Patkntee.s may he supplied 
gratis with Instructions^ by application (post-* 
paid) to Messrs. J. C. Jtuberison and Co., 
lG6y FleeUstreet^ by whom is kept the only 
(Complete Registhy of Patents Kxtant 
from 1617 to the present time). 
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ClIATTERTON’S IMPROVED PADDLE-WHEELS 

Fig. 1. 
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CHATTERTON S IMPROVEMENTS IN PROPELLING. 
IPateut dated I lili January, 1812.] 


The present improvements in propell¬ 
ing consist of a new arrangement of the 
floats of the ordinary jiaddle-wheel, which 
is very distinctly represented in the ac¬ 
companying engravings, and is tlv-W de¬ 
scribed by the inventor, in his specifica¬ 
tion :— 

“ Figs, t and *2 represent a j)addle-wlicel of 
a .■•teain-\es!>el. eonstrncted in tlie ordinary 
manner, except niily as regards the tloats, 
II ti II a : instead of tliest* tloats heing placial 
]),irallel to the shaft or axis B, as such floats 
arc now usually pl.ici’d, they lire fixed oh- 
liijiiel), at a eon-iderahle iingU- thereto, and 
in alternate opposition to one another, as 
shown in the drawing, each float project¬ 
ing beyond that oppo'itc to it. By placing 
tile float- in ihe-e ridati\e positions, the 
amifiinl of direct resistance from the water, 
and of jiropulsive jaiwer therehy obtained, is 
greater tlian is obtainable witliin the same wi di h 
of sjiaee, Ity an\ other arrangement of floils 
with which I am acipiainted. while at tlie 
' line time the jiower is exerted nnintei not- 
tingly and eontinuon-ly thrmiKhont each en¬ 
tire re\olutiiyi of the wheel, mil act- in an 
eipiiihle aiul -riady m.oiner on the sx—el and 
it- machinery. In eon-t ipien.-e. too. of the 
«'hli«[ne direction in which tl: • flo.u- inter 
into and emerge from tie’ water, a- well as 
of the water being «!r.iwn, a- it were, into 
the interior of the a heel, between the float-, 
there i- le— of that Ivu’k lift and da-lnng of 
tin water again-t the -ide- of the ve—el, 
^.hie^. are -o much eomjdaiiied of, and are so 
jn-cnliarU ohjeetionahle in canal and riser 
iia.igation.” 

In.'teail of one set of flouts, placed in 
.'.item it<‘ oppo.):(iou to one unotluT, u.s 
r.-pre»onti-d in figs. 1 and.*!, the p.'iteiitee 
states that two or more sets may be placi il 
.-i.ie by sjde, in the manner shown in 
fig. ‘J. 

We .see no reason to question that a 
pj Mle-wlieel, floats set in the man¬ 
ner invented by the p.ileiitee, will he 
gr atly superior to* the common wheel. 
.V!i the schemes which have bieti hither¬ 
to proposed for the improvement of the 
coinuion wheel, appear to have only 
•.erved to produce a Wider-spread convic¬ 
tion titan ever among practical men, that 
iio wheels are .so well adapted to the 
rough work to which steam-vessels are 
exposed—ocean steamers <specially—as 
those which have fixed and well-secured 
fluu's. Mr. Chilterton does not quarrel 


with this conviction ; hut contends, only, 
that fixed floats m.'iy be./At ed at such angles 
with respect to the plane of motion and 
to one another, as to realize nearly all 
the advantages predicated of the various 
feathering paddle-wheels which have tit 
dirterent times been brought before the 
public. lie states what he thinks are the 
best angles for the pur^rose, (“ but with¬ 
out confining himselt to these precise 
angles,”) and gives reasons for pre¬ 
ferring them, the soundness of which 
will, we think, be viry generally ad¬ 
mitted. AVe beg, however, not to be 
niiderstooil as looking on the feathering 
system as one to be abandoned in utter 
despair—thinking, on the contrary, w,ell 
of it, and luqiing >till to !>ee it pmlnee 
good fruit. All we mean to say is-, that, 
ro far as the most approved practice of 
•e present day goes, the paddle-wheel 
of Mr. (.'hat ter ton is a step in advance, 
and one wliii-li, though in an o/dlifue, is 
neverthflcss quite in the right direction. 

The plan of Mr. C'hatterton has, we 
understand, been already ailopted with 
acknowledged advuiiiuge in C.'anad:i, (the 
binh-place of the inxiiiiion;) and it is 
now in course of ap{ licaiion to one of 
the ve-seU of the St. (leorge’s Steam- 
paeket Company, which will .-oon atlord 
the BritNli public an opportunity of judg¬ 
ing of its mints, from ocular deiiion.stra- 
tioii. 


'till. C.\SE IN 1.IEK ASSUItANCK Ml!. 

SlOrr IN CONTINU.XTION. 

Sir, -Having in niy last communica¬ 
tion proini.sed to give another solution of 
Iver M'lver’s (Question on Life Annui¬ 
ties deduced from more healthy tables 
than* tho^e of >«orthampton, I have 
made out the following calculations from 
the ilurution of life given hy Mr. Mun t 
in the first jiart of tlie Herne Menmirs, 
It will he found that the Swiss Table 
of Mortality agrees very nearly with 
the durlisle 'i'ahle of the Duration of 
Life; tlie mortality between Ihe ages of 
i!;> and 4;) liy the Swiss Table being 
expressed by tlie decimal and the 

(’arlihle hy 'iKW. The number living 
by the Swiss Table, at the age of ‘i.'l is 
h\)l \ at ‘24, 692, &c., and at 4.”, 4^B; 
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licncc, 4HiS X loo --- X*4H,N00 would be _ 48800 

the probuble sum to be divided among 597 x8‘47680 x 1'806111 

the survivors at the <-iid of lit) years fin — X*.!. 040 —Xo. 0. 9J annual premiuni. 

tlu! first Solution the nuiiiber living at the Thu calculation for finding the annual 
age of -0 was supposed to be 100, but premiuni may be otherwise performed as 
there is no necessity for this restriction,) follows: 

and supposing the rate of interest :l per Suppose the number of subscribers to 
cent, then 1* will he found in the same w.iy be eqi^il to the number living at the 
as in the last solution to be 8 47086 and given age in the Table, and that each 

597 X 1’X R-''X te=48800. And, subscribes XI annually, and let the in¬ 

terest be 3 per cent. 


Vij(\ 

If. . I Aiiiuuiit of 
j Living. 

Aiiioimt of 
Iiii|irovi'd Vivins. 

• 




.v.i; 

X 1.806111 

1078-218 

\ ''1 ])rrniiun^ iniprovi'd 

for 20 

years. 

2\ 

a'.t'J 

1 •7r»:i.jG6 

10;iH-076 

2iid . 

.. 10 



.jS7 

i'7')2i;t;{ 

'.»9!»-;i28 

3itl . 

.. 18 


2*; 

:)S'» 

1 •0r)2sr>7 

961 1 

Ith . 

.. 17 


'17 

o77 

1-601706 

92:i 9i:i 

.'*th . 

.. IG 


' 2S 

:>72 

i-r»:.7%7 

89l-i:>7 

: 6(li . 

.. 13 



.'i67 

1 -.'i 12.’»S'.» 

8.'i 7-6:18 

7th . 

.. 14 


.{It 


1 ■ 16.'4.'>.’5.’1 

826-781 

sih . 

.. 1,3 


. .11 


1 • t2.'»760 

79.‘>-ri7l . 

9tb . 

.. 12 


i :\i 

, 

1 -'.iX 12:1.1 

76.'.-181 / 

10th . 

.. 11 


1 

i 

Total 

LI 






lienee, •tS's'tHi :■*)] i-0 l.ri - X.j 339 -- 
CV>. 4)s'. U\t(. annual premiuni. .\nd by 
either of tlie inetliuds when the rale of 
interest is 4 per ei nt., the annua] pre¬ 
mium will be found lo be X4. ll.v. 7^/., 
anti 1* .7‘89710. J.et us no^^ suppo.-e that 
the whole were to ho paid hy a single jire- 
mium, aiiil the interest lo be 3 per cent : 
According to the Northam]>ton Table, if 
.V single premium, n number of sub¬ 
scribers ; then 11'" X .V H -Jprobable 
amount of ail the premiums at the end 
of’JO ye.irs. Hence, .s'/* II-"--693.3 

6933 69 _ 69 

it'K^ R'" I-806in 


will'll the rate is 4 per cent, a-— .69 -4- 
:2-l9l 1*23 = X3l. 93(/. aliut by the 
Sw iss Table 

_ 4S800 _ 48800 

* ~ R-" H ~ 1 -806111 X 597 

=•■ X48*(i:3=X48. l-Jit. and when 

the rate is 4 per cent., then 


\ 


4S8O0 

•J191 IlM x597 


= X-l0-09n6 


-=X40. 1.V 

The remaining calculations 1 will 
finish in my ne.xt communication. 

1 am, &e. 

George Scott. 


X 


3S-3S() 


t38. 7.V. 8it/. Similarly 
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ON TKSTINO THE EFFU IKNOY OF FrUNACES, AND UN MR. HOLDSWOUTll S PYROMETER, 

irv C. WILLIAMS, KSli. • 

null'll frinn p.igr I'O.) ^ 


SiK,—Since my last commiitiic.ttion, I 
have given much attention to the appli¬ 
cation of Mr. lloiildsworth’s pyrometer, 
and the .Ttlvaiiiages to be tlerived frotii its 
use when iqipUed sis a means of testing 
th(‘ relative values of different descrip¬ 
tions t)f coal, or of the several niotles of 
clfecting their comlmstlon in furmiceo. 
Mr. Iltuildsworlii stated at the meeting 
of the Rrilish Association in Manchester, 
that, in testing the op-eralions of the fur¬ 


nace, ho w as not satisfied w ith the results 
obtainetl from the use of the thermometer 
bar, inserted in the flues (as already de¬ 
scribed by me in tlu* Mechanics’ Maga¬ 
zine) : and hence, that he was induced to 
iinikc those experiments with the wire 
pyrometer, the results of which were 
exhibited in the diagr:im, as inserted in 
the Magazine, No. 988, p. 58. 

Although fully convinced of the value 
of this wire pyrometer and its superiority 

It'2 
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over the thermometer conductor bar, I 
am not prepared entirely to dispense w ith 
the latter. Inferior, certainly, as it is to 
JVIr. llouldsw'orth's pyrometer in the ra¬ 
pidity and correctness with which it indi¬ 
cates the fluctuations of temperature in 
the flues of a boiler, it has nevertheless 
great advantages as a permanent indicator 
of the maximum and minimum*ranges 
of such temperature; from which the 
enginee> soon learns to lorin a series of 
valuable inferences as regards the state 
of the flues,—the general action of ihc 
furnace,—and, above ^11, the heat-gene¬ 
rating faculty of any kind of coal, or 
inode of effecting its conibuation. 

Independently, however, of the practi¬ 
cal value of Mr. llouldsworth’s wire py¬ 
rometer, I hail its introduction as of the 
last importance at this particular period, 
when the subject of the stnoke nui¬ 
sance’* has engaged so much attention, 
and when so many arc desirous of being 
set right, not only as to the means of 
abating that nuisance, but as to testing 
the relative value or applicability of the 
several kinds of furnaces which arc daily 
presented to their notice. On turning 
my attentHln to this subject some few 
years back, as a matter of business, and 
desirous of comparing the several ‘ ‘smoke¬ 
burning” and fuel economiaing plans, no 
other test presented itself or was even 
thought of, but that of evaporation. I 
was perplexed, however, by the prevail¬ 
ing uncertainly and total absenct* of prin¬ 
ciple or system, even among our must 
eminent Mechanical ICngineers. No sci- 
entifle or satisfactory reason was given 
for preferring one description of furnace 
or boiler to another : and as to practical 
results, matters were still more inconclu¬ 
sive. The application of one kind of 
furnace, jvhich was found to succeed with 
one class of boilers, was wholly unsuc¬ 
cessful when applied to another class. 
Jilach Kngineer I'ad his own, jtro tempore 
mode of calculation and construction, as 
regards boilers: yet these were ever 
changing, and still are as far as ever from 
cither certainty or perfection. 

When, again, 1 looked to writers on 
the subject, I found*still less reason to be 
satisfied. With them, all that regarded 
either the furnace or the boiler, and all 
the details of ash-pit, fire-bars, flues, and 
even areas for the admission, escape, or 
draught of air, were at once reduced to a 
question of proportions'—mere inechani* 


cal proportions, unaccompanied by any 
chemical or scientific reason. With all 
thebe endless varieties of furnaces and 
boilers and proportions, the sole compara¬ 
tive test of efficiency was evaporation— 
the weight of water evaporated by a 
given weight of fuel. That this was not 
only a fallacious hut deceptive and dan¬ 
gerous lest, was manifest from the fact, 
that the same description of furnace and 
fuel was attended by a large measure of 
evaporation when applied to one ])lan of 
boiler, and the reverse when applied to 
another. It was clear that there was 
something radically wrong in our mode 
of proceeding. Two things were mani¬ 
fest, .///'Jf/, that the relative value of the 
processes of combustion as they occur in 
different kinds of furnaces, with their 
purely chemical combinations and effects, 
must be tested by some other means 
than by mere reference to the secondary 
process of evaporation in boilers : and, 
* econdlff, that a knowledge of the prin¬ 
ciples on which furnaces and boileis 
should be constructed, with reference to 
their respective but very different func¬ 
tions, must be sought fur in some more 
rational and scientific course of proceed¬ 
ing, than by a mere calculation of sizes 
and surfaces, mechanically considered. 
In a word, that the branch of science 
which treats of the generation of heat, 
by combustion, from fuel, must be sepa¬ 
rated in our experiments, as well as in 
our minds, from that of the generation 
of steam by eva{)oration from water- 
two objects which have nevertheless 
hitherto been so unaccountably aud un¬ 
scientifically compounded, and liave so 
lung prevented our obtaining correct or 
systematic results us to either. 

In illustration of the vagueness which 
attends all experiments where this con¬ 
fusion prevails, I have arranged in the 
form of Tables, the results of nine experi- 
meiAs inAle under my own eye, together 
w ith others which have been most relied on 
by Mr. Parkes and Mr. \Vicksteed. These 
'I'ablcs I submitted to the mechanical sec¬ 
tion of the British Association at Man¬ 
chester, in consequence of the interest 
taken in that town on the “ smoke nui¬ 
sance” prevention. 1 now submit tlieni 
to your readers with the same object,— 
the showing how liable we are to be de¬ 
ceived by results and inferences drawn 
from these two popular modes of pro¬ 
ceeding, namely, the constructing boilers 
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and furnaces by empirical rules drawn 
from a calculation of mere mechanical 
sizes and surfaces: and the testing the 
heat-generative properties of a furnace 
by the evaporative powers of a boiler. 

On both these points these Tables are 
decisive, in proving the utter fallacy of 
the inferences hitherto drawn, and the 
absence of all system, or the means of 
correct calculations as regards cither the 
size of the furnace, the surfaces of the 
boiler, the fuel use<l, or the water eva¬ 
porated. • 

Among those practical men who bad 
hitherto looked to the measure of eva¬ 
poration as the test of relative merit in 
the various “smoke-burning” systems, 
none has given more attention to the 
subject than Mr. Houldsworth. In search 
of truth and practical effect, on the large 
scUle^he has pursued the inquiry for 
years, and to him we arc now indebted 
for the means of testing the heat-gencj 
rativc values of the various modes of pr^. 
ducing combustion in furnaces, by direct 
reference to the actual amount of heat 
generated, rather than by the indirect 
process of evaporation, which can only 
indicate what portion of the heat has 
been applied. To the use of Mr. Houlds- 
worth’s wire pyrometer I will again re¬ 
vert, being engaged in a course of expe¬ 
riments on the subject. The Tables now 
submitted sufficiently demonstrate the 
little dependence that can be placed on 
evaporation as tbc means of ascertaining 
the value of any kind of furnace. They 
also show that, in the construction of 
either furnace or boiler, this eternal and 
exclusive reference to mere mechanical 
properties, sizes, and areas, is as unsound 
and inconclusive as it is unscicntiHc. 
This latter subject I propose continuing 
in my next communication. 

I am. Sir, yours, &c., 

C. W. AyinLiAMS. 

Livcqiool, July 15,1812. 

Conclusions deduced from the acemn- 
panying Tables. 

1. That the quantity of water evapo¬ 
rated by any {liven weight of fuel, (as 
shown in column 10,) furnishes no test 
of the quantity evaporated in any given 
time^ (as shown in column 9.) 

2. That the quantity of water evapo¬ 
rated by each pound of coal is a very 
inadequate test of the quantity of heat 
given out by such coal, or the perfection 
of the process of combustion carried on 


in tbc furnace and flues; inasmuch as 
the steam generated is only in proportion 
to the heat tal'en up by the water, and 
not to the heat gem ruled fTom the coa^. 

3. That, as the weight of w’atcr evapo¬ 
rated per pound of coal bears no propor¬ 
tion to the M’eight of water evaporated 
per hpur, economy of furl may, (accord¬ 
ing to the demands of the engine,) be the 
reverse of economy of lime ; and, as the 
w’ork done may be estimated in propor¬ 
tion to the weight of water evaporated 
per Aour, rather than the weight of fuel 
used, the latter *can be no test of the 
former. 

4. That The size or area of the fur¬ 
nace, or heating surface of the boiler, (as 
sliown in columns h and (3,) has no ne¬ 
cessary connexion with tbc heat-generat¬ 
ing power of the coal, as shown in co¬ 
lumns 9 and 11; (Sec Experiments 
Xos. 8 and 11, and Nos. 7 and 13.)— 
the latter depending on tbc manage¬ 
ment and construction of the furnace— 
the ([uautity and mode of admitting air, 
and the rate of combustion, and not on 
any scale of proportions. 

!i. That the power of anj; description 
of coal should be tested by the quantity 
of heat produced:—the efficacy of any 
description of furnace^ by the degree of 

I Krfection in which tbc process of com- 
)ustion is carried on :—and tbc value of 
any kind of boiler, by the quantity of 
water evaporated. In experimenting with 
the first, (the coal,) we must be guided 
by the thermometer, or pyrometer; with 
the second, (the furnace,) by the eye, in 
observing the colour and character of the 
ff'imc in the flue, and the absence from 
smoke; and with the third, (the boiler,) 
by the quantity of steam supplied to the 
engine in any given time. Each, how¬ 
ever, should be tested by itselff 

6. That, in estimating the effect pro¬ 
duced by any kind of coal or description 
of furnace, (if a boiftr be used,) w'c 
must take into account, not only the 
weight of water evaporated, but also the 
temperature of the escaping products, (as 
shown in column 11), the heat passing 
by the chimney beiqg as well entitled to 
be considered as work done by the coal, 
as that which passes into the boiler doing 
tbc work of evaporation. 

7. That the temperature of the pro¬ 
ducts escaping by the chimney will be in 
the ratio of the heat in the flues, and 
both, in the ratio of the rate of combus¬ 
tion and the quantity of heat generated. 



TABLE 1 . 

(Ejcperiments arranged in the Order of Economy of Fuel used, at shoicn in Column lO.y 
that the Weight of Water Evaporated by each Pound Weight of Coal bears no delation to that Evaporated per Hour; and, therefore, that what is called 
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Thus wo find that the temperature (indi¬ 
cated by column 11) of the escaping pro¬ 
ducts increas(‘s as the quantity of water 
evaporated (indicaU'd by column 9, tabic 
2 ) also increases. 

8 . That, with slow combustion, (ef¬ 
fected by limiting the admission of air to 
the a;ih-pit, rather than the use of the 
damper in the chimney,) economy of 
fuel will be increased, because more of 
the heat generated will then he absorbed 
by the water. J'Iconomy of tinu‘, how'- 
ever, will, in such case, be satrifitu-d, 
because less heXt will be generated per 
hour. 

!). That,*on the contrary, with rapid 
combustion, if it be perfect, economy of 
time will be increased, bt'cause more 
heat will then be generated per hour, 
and, consequently, more water evapo¬ 
rated. Economy of furl, however, will, 
in this latter case, be sacrificed, because 
greater waste will be occasioned by the 
increased temperature of the escaping 
products. 

10 . That this further proves, that ci’a- 
poralice economy is twofold, ii.ainely, as 
regards time nnAfuel. Economy of time, 
us represented by the amount of work 
done, or steam generated per hour, (as 
shown in column 0;) and economy of 
fuel, as represented by the weight of coal 
used per pound of water evaporated, (as 
shown in column 10). 

The above results lead to the following 
general results: that, in testing the effi¬ 
ciency of any plan of furnace, or mode of 
admitting air, or quality of any kind of 
coal, we must be guided by the relative 
quantities of heat generated; whereas, in 
testing the efficiency of any description 
of boiler, w'c must be guided by the 
quantity of heat it can take up, as evi¬ 
denced by the weight of wwter evapo¬ 
rated. Tn all, however, <//e quantity of 
heal escupiny by the chimney shaft must 
•be taken into account. 

In -..jy inquiry, therefore, after prac¬ 
tical results, it is essential to provide, 
first, the means of internal inspection, by 
which the colour and character of the 
flame in the flu^s may be observed, 
with the absence of smoke; and, se¬ 
condly, of ascertaining the temperature 
of the products of combustion, as wcdl in 
the flues as those escaping by^lie chim¬ 
ney. The former may be obtained by 
sight-holes, properly placed; the latter, 
by the aid of thermometers and pyro- 
inelers. The Uiost eifeetiuil and practi¬ 
cally useful pjTonicier yet applied is that 

























Sir,— I beg leavcf to forward you a 
Tcry simple, eftectivc, and to me, 
novel plan for ventilaUng and warming 
ships o^ war, transports, hospitals, &c., 
and as it is an important object, 1 trust 
you will deem it worthy of publication. 

Figs. I aud 2 represent a front and 
back view' of the fire-place which I have 
designed for ships; it consists of an open 


grate in front with coppers, or boilers 
behind, which are heated by means of a 
stove. 

Through the open fire>placc, 6g. 1, 
there passes an iron pipe A A, connected 
at one end with B, whose ramifications, 
as seen in fig. 3, lead to various parts of 
a ship, the other end passing into the air- 
chamber C, fig. 2, in which the coppers. 
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or boik rs, D D, arc su-opcndcd. At E 
there is a valve opening into the chimney 



as hhown by the dotted lines, and also a 
^pipe E, connected with tubing supposed 


to be conducted round the decks of a 
ship. 

'When the fire is lighted, the air in the 
tubes A A, being rarefied, passes into the 
air-chamber C, and thence, when the 
valve is open, into the chimney, conse¬ 
quently causing a current of air to fiow 
from aify part of a ship at pleasure, as the 
branch piping seen in fig. 3, is supplied 
with taps. By closing this valve, the 
hot air may be permitted to flow through 
the pipe F and its tubing, thus warming 
the upper deck—% great comfort in cold 
latitudes, especially on board troop ships. 

The posterior part of the fire place 
consists of coppers or boilers D D, sus¬ 
pended in the air chamber C, and heated 
by means of the stove G, which is also 
rendered contributory to ventilation, as 
the only channel for supplying it with 
air for combustion is through the pipe II, 
which is also connected with those lead¬ 
ing to various parts of the hold, as shown 
in fig. 3. The dotted lines T, represent 
the course of the chimney leading from 
the stove. 

As a matter of course, when the boil¬ 
ers are in use, the valve E is Aosed. 

The same system of ventilation may be 
applied to a public building, as shown in 
the sectional view, fig. 4. The stove is 
placed in the attic, which, when the fire 
is lighted can only be supplied with air 
from some one of the four chambers, and 
as the piping leading from them has 
valves, it is evident that any of them may 
be ventilated at pleasure. This stove may 
be used as a cooking apparatus, or should 
it be intended to warm the various rooms, 
it may be fitted with a boiler having 
piping to conduct hot-water in any desired 
direction. 

I am, your very obedient ser\gnt, 

Edmund Butlkr Rowley. 

Manchester, 11, Upper Drook-strect, 

July 2 , 1812. « 

PURE WATER FOR LONDON—MR. STI'CKEy’s 
PLAN OF FILTRATION. 

We are much pleased to observe the rapid 
progress which this matter has made since 
wc first bronglit it before the notice of the 
public. On the 25th ult. Mr. Stuckey’s 
petition to the House of Commons ^s pre¬ 
sented by a member of the Government, 
General Sir Frederick Trench. On Friday, 
the 29lh, a similar petition was presented 
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to thn House! of Lords, by Ix>rd Kenyon, 
on wliicli Lord Hrougham rose, and bore 
the following powerful testimony to the 
peculiar excellence of Mr. Stuckey’s ma¬ 
chine. He Itad witnessed its performances, 
his lordship said, and, ** whether as regarded 
the vast volume of water it ponr«d forth, 
w’ith unequalled rapidity, or the perfect 
purity of the water so poured forth, muddy 
and cloudy as it was when entering the filter, 
it was ccr' linly one of the most surprising, 
useful, and beautiful* inventions he had 
cverseen.” On Saturday, ^he .30tli, Mr. 
Ilawkes gave notice of his intention to move, 
early next session, ** for a select committee, 
to inquire whether the various companies 
supplying water to the metropolis have ef¬ 
fectually filtered and purified the same, ac¬ 
cording to their engagements to Parliament 
and the public : and whether the water sup¬ 
plied may not be, and ought not to be, im¬ 
proved.” We have also hearti that the Duke 
of Wellington, the Marquess of liUnsdown, 
Tiord Radi^ir, and other noblemen, have ex- 
pressed a strong interest in the subject. 

We may take this opportunity of men¬ 
tioning, for th(‘ information of several gen¬ 
tlemen who have aiqilied at our oflice for 
Mr. Stuckey’s address in England, that his 
]u*tition to the House of Lords is dated from 
” 32, Ujiper North-place, Gray’s Inn-road.” 

allkn's patent lubricator. 

Sir,—I send for insertion in your Ma¬ 
gazine, should you think it worthy of a 
place, a drawing of my patimt lubricator, 
by the i^sc of which a saving of at least 
do per cent, is gained over any that has 
yet been tried, i have supplied the en¬ 
gines of the of Abertleen steamer 
with a M!t of my lubricators: she rflns 
between London and Aberdeen, and the 
average duration of her passages is 40 
hours; with the old lubricators, the con¬ 
sumption of oil was four gallons each 
voyage; but since mine have been at 
w'ork, the consumption has been reduced 
onc-half, 

IXgscription of the ISngraving. 

A is the cup for containing oil; B, a 
tube rising about half-way up the cup; 
C, a lever, worked by a tappet on tne 



shaft; P, a ratchet-wheel, worked by 
tbe^ever C ; M, a pall, taking into the 
teeth of the wheel D ; F, a small piece 
of wire, fastened loosely on an axle pro¬ 
jecting from the wheel,which at each re¬ 
volution dips into the oil, brings up a drop, 
and, touching the lip of the tube B, de¬ 
livers it down the tube, avd thence to 
the machinery. 

1 am, Sir, yours &c. 

J. Allun. 

7, Primrose-street, Bi^llopsg^atc. 

July 30, 1S42. 
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Discmsion on ProfesHor Moseley^s Steam-Kngine Indicator. 
[Concluded from p. -lO.J 


Mr. ParkoSj in corroboration of his opinion 
that tlie acting force rccortlcd iiy the instru¬ 
ment is too low, drew attention to the cir¬ 
cumstance that, during the ]>eriod of its aj)- 
])lication (twenty-eight days), the duty per¬ 
formed by the engine for eaeh 91 lbs. of coal 
amouuteil only to about G8.^ millions, and it 
would not bt; unreasonable to expect that at 
least 150 millions should have been the re¬ 
sult under the diffident circiimstanc(‘s of 
mine and watcr-ivorks engines, as 100 mil¬ 
lions had been performed for some months 
by mine engines under a water load equal 
to 12 lbs., and a mean steam pressure of 
18 lbs. ])er square inch of the jiiston. Where¬ 
as, if the water-load of llllis. at Old Ford 
ivas overcome by an amount of force little 
exceeding 12 lbs. per square inch, a propor¬ 
tionate increase of duty ought to have re¬ 
sulted, but suidi was not the ease. 

Mr. Parkes then proceeded to comment 
on the phrase “ (effective jiow'er,^’ wliieh 
understood from Professor AToseleyas sigiii- 
furaut of the force of the steam, or piston 
pressure, measured by his instrument. He 
thought that phrase more strictly applicable 
to the amount of powder given off by the en¬ 
gine, when I'lscertained, as it might be in the 
case of ])umpiiig engines, by the weight 
rmsed; or as it could only be determined on 
rotative engines driving machinery, by a 
dynamometer applied at the extremity of the 
crank shaft. He would illiistrrite this by an 
example. There was at Birmingham a corn- 
mill belonging to Mr. Lucy, worked by an 
excellent engine of forty horses power, made 
by TMessrs. Boulton and Watt. This engine 
had a fly-wheel weighing 24 tons, and nine 
pairs of stones were driven, besides dressing- 
machines. Mr. Lucy had taken out a patent 
for an apparatus as a substitute, for tlu; fly¬ 
wheel, which had been removed. Tlie en¬ 
gine so altered now drives ten pairs of stones, 
under the same pressure of steam, and with 
the same coiisunqition of fuel as before. 
Thus, what he should denoiniiiatc^ the hf ef¬ 
fective power’^ of the engine was increased, 
by this sitn])Ie change, eleven per cent. Yet, 
Professor Moseley’s instrument, or any other 
indicator, would have exhibited, both before 
and after the alteration, the exertion of a 
precisely equal force on the piston. 

Neither dM the Professor’s instrument 
register the absolute^ or what Professor 
Whewell had denominated the “ Inbonring^^^ 
force of the steam on the piston of an engine, 
as it made no deduction of the amount of 
force, whatever it might be, wliich wsis ne¬ 
cessarily expended in overcoming the resist¬ 


ance ojiposcd by the nneondensed steam. 
Its construction permitted it only to record 
the difference of these amounts. For-these 
reasons he could not regard the instrument 
as likely^ even when made trustworthy, lo 
become of that utility to eiigiiit^ers wliieh 
was the Professor’s iiim and hope. There 
was a greater need of an accurate dyna¬ 
mometer capable of showing the effective 
power of an engine whilst in regular work, 
and he was happy tp say that this deside¬ 
ratum had been supjdicd by Mr. Davies of 
Birmingham, whose permission he wouhl 
take an ciirly opportunity of describing to 
the Iiistitiitiuii the construction and eilicacy 
of the insininieut. 

It was very important that a self-register¬ 
ing machine should be made, capable of re¬ 
cording the mean steam pressure operating 
throughout a stroke of the engine, but it 
was still more important that this registra¬ 
tion should be accurate; and he hoped that the 
remarks which had been made would only 
urge Professor Moseley to further investiga¬ 
tions, and induce him to iMilarge as much as 
{lossiiilo the useful jiowers of the instrument. 

ProfcHHor Monelvy observed tfiat when a 
body passes from a state of n‘.st, through a 
state of motion and into a state of rest again ; 
or from a state of motion at a given velocity 
through a state of motion at a different velo¬ 
city, and back to its first velocity again; 
then is the work wliieh must be done upon 
it by the moving power the same in amount, 
whatever may have been the velocity thus 
intervening between the two states of n^st 
or of equal motion of the body, provided 
that the resistance opposed to its motion, 
and the space through which that resistance 
is overcome lie in all eases the same.* 

In Mr. Wicksteed’s engine the resistance 
thus opposed to the motion of the piston, 
and the space through which that resistance 
is overcome at every stroke, are tiius con¬ 
stantly the same (or in otlier words, the 
work done upon the resistsmee is the same at 
cvSry stroke of the engine), and the piston 
passes at every stroke fl’oin a state of n‘sl, 
to a state of rest again : it follows therefore* 
by the above well-known principle of ** /’z# 
vivuP that the work done by the steam, as 
the moving power upon the piston of the 
engine whilst it coiiiplotes a stroke, is the 

♦ Tins in a principle well known to rnathciunti- 
cians as rcsnlririK inniiccliately from thej^rinciplc 
ot vis viva," and is as old as the days o^'Alcni- 
hert' it ap])cars first to have hecii applied to ques¬ 
tions of practical nicchaiiics hy MM. Coriolis and 
I'oiicclet. 
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samo, wliatcvor may be tlic velocity commu¬ 
nicated to it, iuid to the mass which it 
carries with it, at any period of the stroke. 

It is true that to put the jiiston, and the 
mass carried along with it, at first in motion, 
a pressure greater than the resistance is re¬ 
quired, and therefore greater than the mean 
pressure necessary to complete the stroke: 
a ju'cssiire equal to tlic resistance would only 
bring it into the state of rest bordering upon 
motion; to cause it to pass from this stiitc of 
rest to a state of motion, more pressure is 
required , and the more as the velocity to 1)e 
acquired, whilst it moves through a given 
space, is greater—or in other words, in order 
to coiuinnnicatc any given velocity to a body 
whilst it moves through avy si)acc, there 
must be an excess of the work done by the 
driving pressure through that space, over that 
expended upon the resistance through that 
space; but all this excess is accumulated, and 
unless the steam prcssiirc be afterwards mmle 
less than the resistance, or unless the steam be 
afterwards expanded through a distance de¬ 
pendent on the amount of this accumulated 
work, so that it may expend itself in overcom- 
ing tlie surplus resistance through that spsiee, 
then the piston will strike upon the cylinder 
bottom. 

This principle may be illustrated by an 
example: stjpposc that the load iqmn the 
jiiston of .'lU engine is 10 lbs. per square inch, 
and that the stemii is admitted at a pressure 
of ir> lbs., it is evident that, by reason ot the 
excess of Ti lbs. jircssure of the steam above 
the load, the velocity of the piston will be 
made (‘.ontiiiiially to increase until the steam 
is cut off, and afterwards, so long as the 
steam pressure exceeds the load, or until by 
its expansion the steam pressure is reduced 
to 10 lbs. ])cr square inch. Up to this point 
the velocity of the piston and of the mass 
moving with it will continually have been in¬ 
creasing, a great momentum will tliorefore 
have been .aequired by it, .'ind this momcn- 
tnm will carry it on to the completion of the 
stroke; although, after tins position is passed, 
the stcanf pressure will be less than the load, 
and would by itself be insufficient to move it. 

In other words, the work done by the 
steam upon the piston will have continually 
exceeded that expended on the load up to 
this period of the stroke, and the surplus 
will have been accumulutcd in the moving 
mass,* which surjilus w'ork will carry on the 

* Tlie number of units of work thus accumulated 

is Tcprcsciited in lbs. 1 foot hii;]i by 4 !!!. rS; whence 

9 

tr represents the number of lbs. in the weight of 
till* moving mass, e its velocity in feet per second 
rc(luri-(Ko the piston g — 32xlb8. The expression 

IT . . " 

IS said to represent the tv's viva; so that tho 
acruniuliiteil uork is equal to half the vis rira. 


])tston to tlie end of the stroke, when a cy¬ 
linder full of steam will be delivered of 
greatly less pressure than the load. If the 
steam had been worked at full pressure, it is 
evident that at every stroke a cylinder full of 
stcatn would have been discharged of the 
same pressure as the load. In this consists, 
therefore, the advantage of working expan¬ 
sively. 

It is evident that the piston acquires its 
maximum velocity at the point where the 
steam pressure becomes equal to the loud, 
and that the engineer by the manipulation of 
the steam valves produaes that adjustnienl by 
which the velocity acquired by the piston at 
this point (or the work then accumulated in 
it) is caused to be just sufficient to carry on 
the piston to the end of the stroke, but with¬ 
out sinking the cylinder bottom : it is morc- 
cver evident that tlie greater this maximum 
velocity can be made, the farther the piston 
will be carried beyond the point where Ibe 
st(*am pressure is cipial to the load^nd the 
less will be the pressure of the cyliiiilcr full 
of steam discharged at the eoinpletion 
every stroke, or the greater the economy of 
the steam power. 

A second illustration of the same prineiple 
may be drawn from the effect produced by 
a pressure suddenly thrown upon a spring. 
Suppose a sjiring which would rest dcilecled 
through an incli under a jiressurc of one 
pound. If wlien this spring is in an undc- 
ilected state this jiressnrc of one pomid he 
suddenly thrown upon it, it is certain that 
the spring will, at first, defiect considerably 
beyond that distance of I inch in wliieh its 
deflection will eventually, after many oscil¬ 
lations, terminate. In fact, if it is thrown 
on with matheiiiatical suddenness, the first 
deflection will he 2 inches. To explain this, 
let the pound wrciglit he supposed to he ap¬ 
plied gradually to the spring by drop])ing 
grain alter grain of sand slowly on it. The 
spring will then evidently be brought to its 
deflection without ever passing it. Now let it 
be observed, that on this supposition, the first 
grain of sand only will liave descended through 
1 inch, the next descending through less than 
an igch, the next through yet less, and so on. 
Thus tlie work done upon the spring by each 
succeeding grain will he less than that done 
by the preceding. Yet tlie aggregate work 
done by these successive small pressures, 
each working through a diflerent space, is 
sufficient to deflect the spring 1 inch. Now 
let all the grains be placed at qtpcc upon the 
spring. 'When it has deflected an inch, each 
grain will then have worked throngh an 
inch, and a great deal more work will, on the 
whole, have been done on the spring than 
before, indeed twice as niiieh : hut the work 
done before was enough to deflect the spring 
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nn inch; more Ilian enough to deflect it has 
now therefore been done : that is, more has 
been done than has been expended. The re¬ 
mainder is aceninulated in the moving mass 
of the sand and the spring, and carries on 
the defleetion greatly beyond the position of 
equilibrium. 

The Indicator was placed upon the engine 
of the East London Water-works, in the 
belief that by the experiments of Mr. Wick- 
steed the work actually performed by that 
engine was better known than that of any 
other. All the calculations and inquiries 
which have since beeit made have fully con¬ 
firmed tliat opinion. And he had full con¬ 
fidence in that verificatiou of the registration 
of the indicator which is su])plied by its 
agreement with Mr. Wickstced's estimate of 
tlic work of his engine. 

In reference to the use of the term “ work,'^ 
Professor Moseley stated, that the; various 
terms used by foreign engineers, to convey 
the idenaattsichcd to that term, appeared at 
length to have resolved themselves into the 
single term “ travail;'' and that of the va¬ 
riety of corresponding terms used in Eng-^^, 
land, the term “ work " was probably tiie 
most obvious translation of “ travailthat 
it moreover ajipcared to him the simplest, 
and the most intelligible; and that on these 
grounds he Iiad adopted it. 

Ill answer to the observation made by Mr. 
Parkes, suggesting tlie construction of an 
indicator which would register the work of 
the inacliiiie at the point where it is apjilied, 
instead of at the isylinder of the engine— 

Professor Moseley stated that such an in¬ 
strument would undoubtedly be very valu¬ 
able, especially if it could be made to re¬ 
gister correctly the work transmitted by a 
rotating shaft: but that for the purpose con¬ 
templated by him it would be entirely use¬ 
less—this object was to effect, in respect to 
ordinary engines working under constantly 
variable pressures, that c;onstant registration 
of the duty, the introduction and publication 
of which had led to so remarkable an eco¬ 
nomy of steam power in the working of the 
Cornish engines. No registration of the 
work done at the working points cf thcina- 
chiiie driven by the engine would supply a 
fair estimate of the duty done by the engine, 
a greater or less portion of the work ilone 
by the engine being lost by reason of friction 
in its transfer through the machine, from its 
driving to its working points, according as 
there was a greater or less complication of 
moving parts and rubbing surfaces inter¬ 
vening. 

lie repeated, that his object had been to 
determine the working qualities of the en¬ 
gine itself; and that he liad, for this reason, 
specially sought to eliminate froai liis esti« 


mate those very influences of the friction of 
the machine driven by the engine, which 
Mr. I’arkes thought it so important to in¬ 
clude in it. It would have been a fault of 
his indicator, (for the purpose contemplated 
by it,) if it had taken any notice of the ettect 
of that change made in the machinery of Mr. 
Lucy's mill which Mr. Parkes had spoken 
of. lle^had used the term offective work 
(not effective power) of the engine, to signify 
that excess of the work of the steam on one 
side of the piston, over that opposed to it by 
the imperfectly condensed stcniii on the 
other, which it was necessary to know, in 
order to estimate thc/cal duty of the engine. 
It was solely for the determination of that 
duty that the indicator had been construct¬ 
ed, and the alterations which Mr. Parkes 
had suggested would have subjected its re¬ 
gistration to influences which, in reference 
to that purpose, he had specially sought to 
eliminate. 

M»\ Farcy remarked, that it would lead 
to an incorrect appreciation of the merit of 
the new indicating instrument, if it were to 
be considered merely ns a substitute for the 
ordinary indicator, when in fa(!t they wi^re 
two iiistriimeiits, adapted to, and equally 
useful for, dilfcrcnt purposes. 

The new instrument does not preserve any 
record of the minute details bf any omj 
stroke, like the ordinary indicator, but it 
records a true aggregate of all the details of 
any number of succeeding strokes: it gives 
the same results as would be obtained if it 
were possible to have two ordinary indie ilor 
cards correctly taken, at each succeeding 
stroke of the engine, during the whole time 
of observation, by means of two indicators, 
one of them applied to the upper, and the 
other to the lower end of the cylinder ; and 
also provided, that an accurate admeasure¬ 
ment of every one of all those cards was 
afterwards made, at ten places in the length 
of the card, by the scale of pounds per 
square inch, in the usual maimer, and the 
amount of the ten measurements mldcd into 
one sum, and then, (without averaging e.u;h 
card,) that such sum of each card should be 
carried to a continuous ac^unt, to obtain a 
grSnd sum total rcprcseniiiig all the force 
that had been exerted, daring both halves of 
every stroke, made throughout the experi¬ 
ment, reckoned at ten stages or portions of 
the length of stroke. 

Such a grand total of all the cards would 
be a number representing the same fact as is 
represented by the number shown by the 
new instrument, and would therefore be 
dealt with, in eacli case, in a similar gamier, 
as one of the data (viz., that representing 
force) for calculating (l)y aid of other data 
represi^nting motion or space) the whole 
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power exerted during the time of observa¬ 
tion. 

In frying tlie performance of a steam-ves¬ 
sel, alternately up and down the measured 
mile in the river Tliames, along the shore of 
Dartford Marshes, it is usual to take an in¬ 
dicator card from each engine at every such 
run; and by summing up each card, some 
difference will be found betweeN them, 
whe.refore an average of the results of several 
cards will s^ivc more authentic information 
respecting the force exerte*! by the engines 
during the whole trial, than could be ob¬ 
tained if one such card alone had been de¬ 
pended uj)on. > 

The new instrument takes cogni/ance of 
every stroke that is made by fno engine dur¬ 
ing the whole time of observation ; and in 
cases (such as in the Great Wenteni steamer) 
where si conside.rsihle vsiriation of force in 
succeeding strokes occurs freciucnily during 
such time, it is a desidersituni to ohtsiin the 
results whicli this instrument is intended to 
give, and which, as far as it has been tried, 
it seems likidy to give with fidelity. 

The instriiiiieiit, when applied as it had 
been at Old Ford, becomes another mode of 
asceriaining piu'forinuncc, similar to what is 
reported monthly res])e(;ting the engines in 
(!ornwalI, hut not exaclly the same as is 
there eallecl “ duty,’' hecausii the new in- 
stnunent would show the aggregate of the 
unhalaticed foree that had been exerted, 
(during a given time,) by the steam to impel 
the piston; whilst the monthly reports show 
(by load in pounds, length of stroke in 
pum])s, and nunilier of strokes made) the 
aggregate of force exerted in the same time, 
in overcoming the resistance that the mere 
hydrostatic weight of the columns of water 
ill tlie pumps opposes to the motion of the 
engine. 

Tlie instrument ought always to show 
more force than the reports do, and the dif¬ 
ference between the two would lie the aggre¬ 
gate of all the force that had been lost, dur¬ 
ing the ti'ue, by friction of the moving parts 
of the engine, pumps, See. 

Ilespecting that loss of force, there is no 
more of it thaiu arises from such friction, 
from working the air-pumps, &c., and from 
resistance of the water; but it is wholly a 
mistake to suppose that any such loss is 
augmented l)y producing motion. Professor 
Moseley had just stated the true theory on 
that head, which theory was demonstrable 
mathematically, and admitted of no ques¬ 
tion. 

It would be needless to go further into 
what bid been so well explained, except to 
observe that the theory applies without the 
least abatement, or modification by inci¬ 
dental causes, to the case of any machine 


which, like a steam-engine, regains the same 
state, as to rest, (or as to motion,) at the 
end of tlic time of observation upon it, as 
the state in which it w'as at the commence¬ 
ment of that time; and the theory shows 
that, in such a machine, no part of the foree 
exerted upon it, (or exerted by it,) can have 
been expended, or lost, in jiroducing mo¬ 
tion, whatever may be the number or the 
extent of c;hangcs or variations in velocity of 
motion that the machine had undergone dur- 
ing the time of observation; for although 
force must be exerted to produce motion 
from a state of rest, fet all force tliat is so 
exerted will he rendered back again, when 
the motion wliieh was produced has ceased, 
and the state of rest regained : in tin; si cam- 
engine, that is the case at the termination of 
every half stroke. 

llesjiecting trials hy means of the smallest 
force of steam, which will just press the 
piston of a jmmping-engine slowly dovrii in 
the cylinder, or cause the engine (?) eome 
creeping in-doors : they arc nut much to he 
^Icpeiided upon, las evidence of the force that 
* a(*tually lost in OYerc«nning friction ; first, 
because no steadiness of exhaustion can be 
kept up beneath the piston, nor steadiness 
of steam al)Ove the piston, whilst the engine 
is so treated, and also because the eouiiter- 
weiglit of engines in Cornwall is not aj)i)or- 
tioned with any great nicety. In general, 
they are w’orked with more eounterw’cight 
than is requisite, and hut little loss is oeea- 
sioned hy so doing; for if the counterweight 
is iimiccessarily great, so as to carry tlic en¬ 
gine quick out of doors, (that is, to cause 
the ])uinp-rod to descend briskly,) then the 
i^qiiilihrium val\c is closed sooner, and tluTe- 
fore ri-tains more steam between the top of 
the piston and the cover of the cylinder, in 
what has been called the steam eusliion, 
wdiich stops the descending motion of the 
pump-rod; and, in consequence of more 
steam being reserved in such cushion, to go 
towards the supply for the succeeding stroke, 
that iiiercasi; in the reserved steam compen¬ 
sates in part for the w'astc of force occasioned 
by the redundancy of counterweight, which 
cauAMl the quick motion. 

Mr. Farcy had received from Mr. John 
Taylor indicator cards of Taylor's engine at 
tiie United Mines; one card was taken soon 
after it was first set to work, with an extra¬ 
vagant counterweight, and another card was 
taken immediately after several tons of bu- 
lan(;e had been adilcd, without^ alteration of 
the load of water in tlic pumps : balance in 
Cornwall is contrary to counterw’eight, so 
that adding balance effects a reduction of 
counterweight. Now, if an attempt had 
been made to ascertain the friction of that 
engine by trying what strength of steam 
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would cause the engine to creep in-doors, 
the day before the balance was added, the 
friction ivould have appeared, (by that 
mode,) to have been 3 lbs. or 4 lbs. per 
square inch greater than it would have ap¬ 
peared to be after the balan(;e had been 
added; although that was an extreme case, 
not likely to occur often, yet errors in the 
imputed amount of friction, to the extent of 
1 lb. or 1^ lb. per square inch, would be 
continually made, if dependance were to be 
placed on that mode of trial of engines 
working with so much counterweight as they 
may happen to have. * 

The friction of modern emgines in Corn¬ 
wall, including that of their pit-work and 
pumps, and the resistance of the water, he 
believed w'ould not be found materially, if 
any, greater than was the case in Mr. Watt’s 
old engines, when the depth of the mines 
was not half as great, and the weight of 
moving parts not one-third ns great; for the 
improvtmient in ]>it-work and pumps, and 
engine-work, had kept pace with that in¬ 
crease of depth and weight. 

The ])iiii[ip-rods arc hung more truly per¬ 
pendicular, and the lengths of timber for the 
rods are better jointed, so as to cause them 
to hang straighter in tlie pit whilst working, 
and avoid lateral vibratory flexure, and there¬ 
fore the rods rub less against their guides; 
the plungers are set truer, and, being of 
large diameter, have less rubbing surface in 
proportion to their contents, the lifts being 
higher, and short lifts being avoided: these, 
and many other improvements, tend to re¬ 
duce the friction in proportion to the force 
exerted. 

The small quantity of steam expended, 
and consequently of water injected into the 
condensers, as well as better joints to pre¬ 
vent leakage of air into the exhausted parts, 
reduces the power required to work the air- 
pump to a smaller proportion of the power 
exerted by the engine than formerly. And, 
in particular, tlie valves and water-ways 
through the {lumps arc made more open 
than formerly, so as to diminish the loss of 
force tlmt is occasioned by resi|tance of 
the water; that loss of force by resistance 
increases as the square of the velocity of the 
motion, when loss of force by mere friction 
does not increase by increase of that velo¬ 
city. He believed few large engines in Corn¬ 
wall, which arc making what is now thought 
tolerably good performance, lose more than 
at the rate of 3 lbs. per square inch of the 
piston, by friction of their moving parts, and 
by resistance of the water, and by working 
their air-pumps, and the best and newest 
engines probably still less. It would, of 
course, be understood that he meant, by 
3 IbSap what Is commonly called 11 lb.» for 


moving the engine each way, or through 
each half stroke; but that is not a correct 
way of stating it: Ij lb. friction in coming 
in-doors, and 1^ lb. friction and resistance of 
water, in going out-of-doors, would be more 
likely to be correct. 


LIST OF Patents granted for Scotland 
FROM 23rU JUNE TO JULY 18, 1842. 

John Cox, of Gorgie Mills, Kdinliurgh, L'ltiiitir anil 
ghii! manufacturer, for certain iiiipiovcd processes 
of tanning. Sealed, June 23. 

John llould, of Oveiideii, in the parish of Halifax, 
York, cotton spinner, for an improvement or iiii- 
pioveinents in cuudeDsiftg bteaiii eiiginch. June 23. 

John Americiis Fanshawe, of Hatfield street, in 
the parish of Chr^t Church. Surrey, gentleman, lor 
an improved manufacture of water-jiruof material 
applicable to the purposes of (*o\ering and piotect- 
ing surfaces, bodies, buildings, and goods exposed 
to water and damp. June 30. 

James Boydell, jun., of the Oak Farm Works, 
near Dudley, StniUird, iron master, for improve¬ 
ments in the maiiiiiacture of keel plates for vessels, 
iron gates, gate posts, fencings and gratings, June .30. 

Michael Coupland, of Pond-yard, Park street, 
Southwark, millwright and eiiginter, for improve¬ 
ments in furnaces. June 30. 

Thomas Hanks, of Manchester, Lancaster, engi¬ 
neer, for certain iinprovcinenth in the cuiistnicthm 
of wheels to ho employed on railways. July (>. 

John Tresahar Jeflree, of Dlackwall, Middlesex, 
engineer, for certain imiirovements in lifting and 
forcing water and other fluids, parts ofi\hich iin- 
proveniciits are applicable to steniii'Ciifincs July G. 

Janies Nasmyth, of Patricroft, near Manclicstcr, 
Lancaster, engineer, for certain iinproveincnts in 
machinery or apparatus for forging, stamping, and 
cutting iron and other substaiicoii. July 7. 

Charles Augustus Preller, of East Cheap, London, 
incrciiant, for iniprovcmeiits in inaehiiiery for pre¬ 
paring, combing i'liid drawing wool and goats' hair. 
(Being a coiHinunic.ition from abroad.) July 13. 

William Heveli Vigors, of Russell-square, Mid¬ 
dle sex, Esq., for a mode of keeping the air in con- 
lined places in a pure or respirable state to enable 
persons to remain or work under uater, and in 
other places, without u constant supply of fresh 
atmospheric air. (Being a communication from 
abroad.) July 13. 

Gottlieb Boccius, of the New Road, Shepherd's 
Bush, Middlesex, gent., for certain iiiipruveiiieiita 
ill gas, and on the methods in use, or burners for 
the combustion of gas. July 11. 

John Hall, of Breeaes Hill, Ratcliff Highway, 
Middlesex, sugar refiner, fur improvements in tlie 
construction of boilers for generaiing stuiiii. July 
18. 

John Elliott Fox, of Finsbury Circus, London, 
gent., for improvements in steam engines. (Being 
a communication from abroad.^ July 18. 


LIST OF PATENTS GRANTED FOR IRELAND 
IN JUNE, 1842. 

M. M. Laroche Barre, for an liiiprovcincnt in the 
iiianufacture of a fabric applicable to sails niid other 
purposes. 

II. B. Rodway, for improvements in the inunu- 
faciiirc of horse-slioes. 

Erratum in List o/ Hntflish Patents in our 

tost No, 

In the title of Lady Vavasour's Patent, for “ im¬ 
provements In obtaining images, dtc.'* read ‘Mm- 
provsmetiti In machinery for tilling land.'* 
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NOTES AND NOTICES. 

The Oreai Norfhern (launched last week at Bel¬ 
fast,) is the largest vessel ever built in Irelciml. Her 
liiineiisioiis ore 220 feet in length, 37 feet beam, 
and 20 feet deep in the hold; burden, 1,750 tons, 
Ji.M.; she is to be fully rigged as a 50 gun frigate, 
the length of mainmast to be 00 feet, and 30 inches 
diameter, mainyard 70 feet, and 22} inches dia¬ 
meter in the slings, foremast 83 feet, and mizen- 
inast 70 feet; she will be able to spread 0,400 yards 
of c.invass. There are three decks, the upper one 
to be left entirely clear for action, and to f^e pierced 
for 44 guns; the windlass and capstan gear will be 
placed between decks. Slie is to l>e propelled liy 
Smith’s Arch.medean screw, which will be 12 feet 
diameter, and 14 feet pitch, but the length will be 
only 7 feet; it is to make 88 rcvoluticuis per mi¬ 
nute; the gearing consists of a cog-wheci 20 feet 
didineter, working into a smaller wheel, of 5 feet 
diameter, upon wliosc axis fc tlie shaft of the screw. 
The engine power consists of two cylinders, 08 
inches in diameter, 4 feet 0 iiicl^s stroke, and to 
make 22 strokes per minute; nominal power about 
«'17U linrses; there are to be 4 air-pumps, 10 inches 
diameter, and I feet 6 inches stroke, and c^’lindrieul 
boilers. The engines are to be placed close abaft 
tile vessel, leaving the midsliips clear for passengers* 
Dvrry SlandartU 

7Vic Great Britam (late Mammoth) is not now ex-* 
pected to l>e finished before tlie spring of next year. 

The Montezuma Steam Friyale —A very success¬ 
ful trial w'as made, last week, of a new steam-fri- 
gntc, wliicli lias been built for tlie Mexican (lovera- 
inent, .and appropriately named the Montezuma. 
She was constructed at the yard of Messrs. Wigram 
and Green, and her engines,which arc of 300 horses 
power, and on a similar principle to those oii board 
Her Alajesty’s steam* frigates Gorgon^ Driver^ Styx^ 
8:c., were supplied and fitted by tlie firiii of Messrs. 
Sc.iward antiK'apel. Her burden is 1,100 tons, but 
she draws no inure than nine feet water wlien fully 
cejuipped, .and is built to carry two swivel guns, G8- 
pouiidcrs, on the upper deck, besides tlie usual 
numhcriif small guns. Although constructed rather 
for lighting purposes than for speed, slie steamed at 
the rate of 10} miles an iioiir, against tide botli ways, 
the engines making 21 strokes per minute. A new 
disconnecting apparatus, for rele.'islng eitlier paddle- 
wheel, which was tried, was found to answer ad¬ 
mirably. 

Hiyh’preMnrc Boiler Explosion. —The last ar¬ 
rivals fiom Caiunda liring un account of an explo¬ 
sion on hoard the steamer Shamrock^ attended with 
a most frightful destrueliun of human life. Tlie 
list of sufferers, ** of the English portion ” alone, in¬ 
cludes 43 killed, and 20 wounded. The Shamrock 
was a new Imat. and Imilt at Niagara; and iicr en¬ 
gines, which were of 32 luirses power, were on the 
high-pressure principle. The engineer of the vessel 
stated, at the coroner’s inquest, that, ** according to 
the directions of the builders of the engine, he was 
allowed t(fcarry 85 Ills, of steam, but that at the jie- 
riod of the accident there were not inure tliaii 
70 lbs. of steam." [Exactly tlie pressure at wltich 
the fsoeomoitve, now working on the Thames, is 
s.'dd to he worked.)* ^ 

Steam Pile Driver. —Among the many improve¬ 
ments in machinery 41'hich are daily taking place, 
we nut lee with pleasure the introduction recently, 
at tlie harbour works, of a self-acting machine for 
driving piles. The moving power is taken from a 
cylinder connected with tlie engine erected for 
pumping out the water in the dock, which does its 
w.irk in a most admirable iiiaiiner. There are two 
other pile-driving machines, wrougiit by manual 
' labour, in operation aluiigsidc of it, requiring nine 
men to each; and this self-actingmachiiie, attended 
by one man, gives seven strokes for every one that 


the others give, so that it docs the wrork of sixty- 
three men. It can be extended in the same propor¬ 
tion to any power. It is the invention of Mr. James 
Milne, engineer at the dock.— Montrose Review. 

The Thames Tunnel was opened on Monday last 
for the lirst time on the Wappiiig side of the river, 
and upwards of 500 visitors, of ail nations, passed 
through the tunnel as far as the shaft on the lio- 
tlicrhitiie shore. The Wapping shaft is about 00 
feet ill height, and is surmounted with a handsome 
dome, which is glazed, and light and air admitted. 
There arc two staircases, one terminating close to 
the western arch, and the other leading to tlu 
eastern arch. Tlie western arcli only is opened for 
visitors; but the eastern one .appears likely to bo 
appropriated to the same purpose in a few weeks, 
and a grc<at number of workmen are now actively 
employed in preparing it/or the reception of the 
public. The erection of the circular staircases in 
the shaft ou the Surrey side, now closed to the pub¬ 
lic, will be conimcnced forthwith by the contractors, 
Messrs. Poto and Grissell, who have completed the 
staircase on tlie Middlesex shore. The lime al¬ 
lowed for the perforniance of the contract is three 
moiitlis, when the tuiiuei will he opened as a tho¬ 
roughfare for foot passengers; the toll to be charged 
is, we understand, to be Id. each person. Suiiie 
time, however, must elapse before the circular stair¬ 
cases and inclined planes for horses, cattle, and ve¬ 
hicles can be formed; but the plans arg already 
framed, ami the works will be conducted with all 
possible expedition. The engine and pumps arc 
constantly at work in the llotherhithc sluft, to clear 
^ the tiiiiiiel of the acciimuhilioii of water caused by 
^lie land springs. There is a culvert under the 
'Western arch, into which the waters are collected 
and pumped out, which keeps that side of tlie tun¬ 
nel always dry, and as a current of air now passes 
throiigli the excavation, the place is rendered coiii- 
fortahle, and by the aid of the gas lights, which are 
always burning, the temperature of the atmosphere 
is nearly the same as it is on shore.— Times. 

Progress of Steam Power in France. —We find by 
a recent statistical return, that at the end of last 
year there were in France 1711 establisliincnts hav¬ 
ing steam power, containing 5,800 boilers, of which 
1,880 w'crc for the purposes of heating, and 3,511 for 
giving motion to machinery. There were, besides, 
2,037 engines, the aggregate of which was equal to 
30,770-horscs power. At the same period there were 
2G0 steam-boats, being 128 more than in 1838, with¬ 
out comprising those belonging to the state. The 
ntiniber of engines was 400, of a force equalling to- 
getlier 45,000-hurses pow er. The number of passen¬ 
gers conve3'ed by tliesc vessels was 2,500,000, being 
800,000 more than in the preceding year. The in¬ 
crease of merchandise sent by them on freight was 
equally remarkable, having exceeded by more than 
GO.OOO tons the ^quantity thus conveyed in^ 1840. 
The locomotives employed on the rail-roads in the 
departments of the Seine, llhoute, Herault, and 
Loire, were in number 118, and in force upwards of 
300-horses power. Of thcbc, about 35 were of French 
manufacture. 

Erratun^ —Mr. Juhber requests us to state, that 
his fatent being dated 4th June, 1842, his specifica¬ 
tion could not have been <cnrolled, (as stated by 
mistake in our last,) on tlie ist December, 1811. 


{):3‘lNTiSNDiNa Patkktees may be supplied 
gratis with iHstructions^ by application (post^ 
jHtidJ to Messrs, J. C. Itobertson and 
I(i6, Fleet-street, by whom ts* hept the only 
Complete Reuistry of Patents Extant 
from 1617 to the present timej. 
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J. T. JEPPHEK'a PATENT IMPROVEMENTS IN EIFTINO AND POBCINQ WATER. 


[Patent dated 11th January, 1S42. 

The improvements which form the 
subject of this patent are remarkable for 
the union which they exhibit of great 
ingenuity of contrivance, with extraordi> 
nary simplicity in the working results. 

The chief improvement consists in dis¬ 
pensing, in lifting-pumps,with the move- 
able valves in common use, and avoiding 
thereby the great liability to derangement 
to whicli such valves arc necessarily sub¬ 
ject. Mr. Jeifree’s plan for this purpose 
presents an obvious analogy to the sliding- 
valve system adopted o^ late years in 
steam-engines; but difiers very much 
from it in its details. 

“ To the side of the barrel of the pump, 
he affixes a ]ilain-burraeed piece of wood or 
iron, of an oblong form, us represented by lig. 
1, in the aoooinpanying engravings, having six 
rectangul.'ir apertures in it, a, //, c, d, e,J\ 
commniiicatiug witli dillerent passages made 
through the hotly of litu said piece, and repre. 
sented in the sectional views, figs, 2, .*1, and 1. 
Thu apertures a and / eonmuiiiiuatc with 
passages u^ich lead into the barrtd of the 
pump, one on each sidt* of the piston, as 
shown in the horixonUd seetion, tig. 2; the 
openings b ami d lead upwards to the tlis- 
churge-pipes, as shown in the vertical sec¬ 
tion, fig. ; while tliu atiertures e and e lead 
downward to the well, or other source of 
supply, us ivpresuntctl in the sectional view, 
fig. 4, (the discharge and supjdy pipes being 
omitted in the engravings, as niinceessary to 
a clear comprehension of the invention.) To 
the pliiin-surfaecd ])iee(> fig. 1 is adapted an¬ 
other plain-surfaced piece, fig. r>, (llie tw'o 
pieces being ground true, to fit each other ex¬ 
actly,) and having six reetangiilar apertures, 
«*, leading to passages in 

the said lucce. 5, which cummuui<‘ate with each 
other in vhe maiiticr shown in the horizontal 
section, fig. G. To the outside of this piece, 
5, is attached a rod, y, as sluiwii in fig. G, 
which rod is parfEilel to the jdston-rod, {{iid 
moved to and fro syuultaneously with it, and 
by the same power, whatever that may he. 
The better to preserve the par.dlelism of tiie 
piece 5, it may be made to slide within 
flanges raised on the face of the piece 1; 
but when the pump is short, this is not 
thought to be necessary. 

The action of the pump is ns foliow*s. 
Suppose the piston is at the hottum, or 
fartUtii^ end of the barrel, the tw*o pieces 1 
and 5 will then be face to fnec, or in full 
contact, and the apertures ami solid parts of 
the two fnucs will be in such relative posi¬ 
tions to one another, that one of each of the 


Specification eniolled 11th June, 1842.] 

three pairs of apertures, the pair leading to 
the barrel, (a and £,) the pair leading to the 
discharge-pipes, {b and d,) and the pair 
leading to the well, or other source of sup¬ 
ply, (c and e,) will be open, and tlie other 
shut. The piston being now raised or drawn 
out, the vacuum produced causes the water 
to flow up from the well, or other source of 
supply, through the aperture e, in the face 
of the piece 1, into the aperture e, in the 
face of the piece 5, wlience it passes through 
the aperture f, fig. 1, into the barrel of the 
pump; by the return stroke of the piston, 
the water which w’as raised by tlie preceding 
stroke is expelled from the pump-barrel, 
through the apertures f and d, into the up¬ 
ward discharge-pipe connected with the 
opening d; while, at the same lime, tl»e va¬ 
cuum produced behind the piston causes the 
water to flow up from the well, tir other 
source of supply, and pass through the aper¬ 
tures b and a into the barrel, ready to be 
•disi*1iargv‘d at the next np or outwsurd stroke 
of the piston. At every subsequent stroke 
of the piston there will, of course, be always 
one body of water supplied to the pump- 
barrel, and one discharged from it, and that 
alternately, at opposite ends of the piston ; 
and if the discharge-pipes connected with 
the openings b and r/, are made to empty 
themselves into one common mouth-piece, 
the water will be discharged in one continu¬ 
ous stream.” 

A pump of this sort is obviously liable 
to no other derangement than what may 
occasionally arise from some of the aper¬ 
tures being obstructed; but in that case 
the evil can be at once got at, by simply 
taking oiF the upper piece, fig. 5, and 
when the obstruction is removed, the 
pump becomes as good as ever. 

For water-closets on board ships, the 
patentee considers this pump to be par¬ 
ticularly well adapted; since it requires 
no supply cistern, the space required for 
which is often an insuperable objection 
to the use of these conveniences at sea. 

Another plan of construction, more 
nearly resembling the slide-valve used 
in steam-engines, and which might, in 
fact, be advantageously substituted for it 
in many instances, as it w'ould do entirely 
with the ordinary jacket and stuffing-box, 
is shown in fig. 7 and 8. 

Fig. 7 shows the pump as it would be, 
if fitted with a slide-valve of the ordinary 
construction \ and fig. 8 shows the sort 
of valve which the patentee proposes to 
substitute for it. In a pump of the. 
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construction of fig. 7, the water rising in 
the pipe A flows by a curved passage 
carried round the barrel of the pump to 
ihe opening B, whence it passes upwards, 
through a channel, a, left open by the 
slide, into the l»rrel;' whilst, at the 
same time, the water supposed to be left 
in tbe lower part of the barrel by the pre¬ 
ceding stroke is forced up the passage 6, 
and into the casing of the slide, whence 
it is discharged through the orifice C. 
The improved slide-valve, represented 
in fig. 8, ts aU in one piece, and of an 
oblong form, with a plain face, but 
curvra a little if necessary, so as to fit 


exactly to the barrel of the pump. In 
the centre of the face there is a recess, c, 
of sufficient width to cover the two pas¬ 
sages a and B, and behind it there is a 
curved channel, d, cut out in the body 
of the slide,' lengthwise, and terminating 
at top and bottom in apertures in the face 
of the,slidc, which, as the slide is moved 
up and down, (bv parallel connectors 
with the piston-rod, in the usual man¬ 
ner,) communicate alternately with the 
passages a and b, allowing the water to 
flow through c a, up into the pump- 
barrel, and throRgh b d into the dis¬ 
charge-pipe e. 

The pateiftee describes, also, a forcing- 
pump, and a double-acting pump with 
two concentric barrels, both very clever, 
and apparently most efficient machines; 
but a description of these w'e must re¬ 
serve for some fhture Number. 


MR. booth's new system of propeluno.* 


Sir,—I have read a pamphlet entitled 
** The Theory and Practice of Propelling 
through Water, &c. &c. by Henry Booth, 
Liverpool," and after giving it an atten¬ 
tive consideration, I have thought some 
brief remarks may not be inadmissible 
into your valuable journal. 

The writer commences by stating fairly 
enough, “ the theory of the comparative 
resistance of water at different velocities 
propounded by various writers on mecha¬ 
nics in the last quarter of a century, and 
recognised by engineers and men of 
science in the present day." He states 
correctly the purport of Mr. Seaward’s 
essay, which shows from facts and ex¬ 
perience the enormous cost at which a 
small increase in speed is accomplished, 
a result which is in accordance with that 


theory; but, ** demurring entirely" to 
it, he proceeds to state the ground of his 
objection. 

Mr. Seaward gives in a tabular form 
the result of his own investigations as a 
practical man into the actual working of 
steam vessels, deducing from observation 
and experience the quantum of mecha¬ 
nical power required to move vessels of 
a given tonnage through the water at 
different degrees of veiocity. A few' ex¬ 
tracts from Mr. Seaward’s table are 
quoted. The stated burthen of the ves¬ 
sel is supposed to consist both of engines 
and car^, and to be kept equal and 
uniform by diminishing the weight of 
cargo as you increase the weight of the 
engines. * 


** With a vessel of 1200 tons so Regulated 30 horse power will give^ miles. 

t M2 . 8 .. 

250 .* 10 .. 

“ With a vessel of 955 tons 30 horses will give 5 miles an hour 
,, 240 .......... .*.• 

With one of 910 tons 36 horse will give 6 .... 

•• ,, 290 .......... 114 ...• 

V With one of 740 tons 30 . 6 .... 

,, 240 .......... 11 .... 


• We have already fdven an account of this sya- liberty to mention It, would be at once recognised 

tem,and stated In a general way onr reasons for con- as that of one of tbe highest living autIRirltlea In 

sidering it entirely IMlacious; but whst has before all matters relating to steam navigation. We ate 

appeared in our pages may be considered as only a glad to find that the writer’s opinion of Mr. Booth's 

snlMble Introduction to the more elaborate and system coincides so entirely with our own.—£n. 

complete eaamination which we now publish from M. M. 

the pen of a gentlemrn, whose name, if we were at t An evident mistake. 
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Cfaarnock says the "sailing of a vessel 
depends on a myriad of circumnitances.”— 
No table founded on actual performance 
of different vessels can be minutely 
accurate; and this of Mr. Seaward, ex> 
ceptin the second instance, (which differ* 
ing so materially from the three following 
roust have been misquoted,) gives prac¬ 
tical confirmation of the received theory. 
The results of the experiments of Cioloncl 
Beaufoy*, although, they will doubtless be 
familiar to your, scientific readers, may 
with propriety bb submitted here for 
inspccdon, and the accompanying extract 
ft-om his table will show how nearly prac¬ 
tical experiment and theoretical deduc¬ 
tion coincide. " The 'scale on which 
these experiments were conducted, the 
extreme accuracy observed, the ample 
'means possessed by, and the extraordi¬ 
nary ^evotedness to the science, and the 
perseverance of the experimentalists are 
certain guarantees that the results may be 
depended upon." * , 

The law in hydrostatics governing the 
theory of resistance, is that, "if any body 
move through a fluid at rest—or the fluid 
move through the body at rest, the force 
or resistance of the fluid against the body 
will be as the square of the velocity and 
the, density of the fluid.” And what can 
be more plain than the demonstration V 
" For the force or resistance is as the 
quantity of matter or particles struck, 
and the velocity with which they arc 
struck. But the quantity or number of 
particles struck in any time are as the 
velocity and density of the fluid—there¬ 
fore, the resistance, or force of the fluid 
is as the density and square of the velo¬ 
city." Founded on this law of quadruple 
restatance, that of octuple ^o/user is the 
necessary consequence, for in a current 
of 10 miles an hour, double the number 
of particles must impinge and pass the 
vessel, as in one of o. The VElocitv and 
density of the fluid are both doubled, 
the square of which gives the octuple 
ratio. 

To this law and its consequences Mr. 
Booth demurs, and for the purpose of 
testing it, he caused a trough 26 feet long. 
3 feet widfv end 2 feet deep to be con¬ 
structed, which was supplied with 18 
inches depth of water. 

As many of your readers may not have 
access to the nook, I roust trespass on 
yoiv space by giving his experiments. 

No. 1. A weight of 2 lbs. falling 7 feet 
. 6 inches drew the boat 7 feet C inches in C 


seconds, (the cord attached to the boat, and 
the cord attached to the weight, passing 
round pulleys of the same diameter.") 

" No. 2 . Other things being the same, I 
increased the weight, till it fell 7 feet 6 
inches in seconds, the weight being then 
8 lbs." 

This, as Mr. Booth says, accords with the 
" quadruple ratio, or of double speed requir¬ 
ing octuple power.*' 

But Experiment No. 3 gives vastly difler- 
ent results. This was so arranged, that die 
weight or power should always move through 
the same space in the same time; the cord 
attached to the boat was passed round a 
pulley twice (J^e diameter of the pulley round 
which the cord attached to the weight was 
passed: the boat would, consequently, move 
through tiie water 1,5 feet, while the weight, 
as before, moved 7 feet 6 inches. 

“ By repeated trials," Mr. Booth says, 

** I found that 5 pounds sufficed to draw the 
boat 15 feet in 6 seconds, the said weight 
falling 7 feet 6 inches in the same time 
**thus by changing the mode of applying 
the power, 5 pounds become as effective as 
16." " That is, 2\ times the power, moving 
through the same space in tlie same time, was 
required to draw the boat double the space 
in the same time, or twice the distance at 
twice the speed." 

Experiment No. 4 confirm* the "quadru¬ 
ple ratio." No. 5 and 6 accord with No. 3. 
ifnd with these six experiments, (he says 
he made others of a similar kind, with 
which he will not trouble tiic reader,he 
sets up the doctrine, that all received 
opinions founded on theory and practice 
are erroneous. 

" On the new theory, -5 lbs. arc as ef¬ 
fective as 16 on the exploded one. Ac¬ 
cording to it, a boat placed in a tide-way 
of 5 miles an hour, with a power on 
board of 30 horses, which exerted would 

a enablcherto stem the current and 
her own, would be drivefi against 
this tide of 5 miles another 5 nsiles, by 
the addition of 45 hones; 45 is, tbere- 
fare, to eflect the some speed in a cur¬ 
rent of 10 miles that €0 has done in one 
ofS! , , . 

Now, let us imagine, for the sake of 
illustration, that a flO-horse engine, by 
increasing the effisetive force of the steam, 
may be converted at pleasure into a 60, 
120 , and 240-horse power. Making the 
same number of revolutions, double the 

S iantity of steam must be expefided in 
e 60 that is required for the 30; and 
at double speed, 10 miles an hour instead 
of 5f/our timeSf making it an engineiof 
120 horses. But there is yet another 
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difficulty to be encountered. At 10 miles, 
there must be double resistance from 
** twice the number of impinging par¬ 
ticles the power must therefore be 
again doubled, resulting in the "qua¬ 
druple ratio.” 

Mr. Booth’s experiments 1, 2, and 4, 
confirm the received law; but 3,,5, and 
6 present an extraordinary anomaly, for, 
according to these, twice the distance 
and twice the speed are acquired by a 
little more than twice the power; and 
5 lbs., by changing the mode of applying 
the power, become, dS effective as 16, 
under the old system, which his other 
experiments confirm. This astounding 
result Mr. Booth infers to be in conse¬ 
quence of the loss occasioned by the 
more rapid falling of his weight, or mo¬ 
tive power, in the one case than in the 
other; and by changing its speed from 
15 feet in 6 seconds to 7 feet 6 inches in 
the same space of time, he gains in the 
ratio of 16 to 5. Now, it is perfectly 
true, as Mr. Booth says, " if you in¬ 
crease the velocity of descent, you dimi¬ 
nish the effectiveness of weight as a 

E ower, and* carried to the point indicated 
^ y the law of gravitation as affecting fall¬ 
ing bodies, a weight has no power at 
all.” But what is this law ? "A heavy 
body falling freely will pass through a 
space of 1,208 feet the first second, and 
then attain an increased velocity, in the 
inverse ratio of the square root of the 
height from which it falls: in 4 seconds 
it will have acquired 16; in 9 seconds, 
24; in 16, 32; and in 25, the rate of 40 
feet in a second. The highest velocity 
in the experiments I, 2, and 3 is 15 feet 
in 0 seconds, the lowest 7i, making 
7i feet the difference, or one foot and a 
quarter per second to be deducted for 
loss by the increased velocity of descent, 
from the average speed of a body falling 
six seconds. This is hardly sumcient to 
account for a gdln of upwards of 300 per 
cent I Would a body, falling through a 
given space at the rate of one foot and a 
uarter in a-second, raise a greater weight 
ouble that distance, the cord attached to 
it passing over a pulley of double sise, 
than it would passing through double 
space in the same time, both pulleys 
being alike f Or would the difference 
be mose than the smallnt fraction, even 
although the falling bodv should be fea¬ 
thers, and the one raised lead P 
There must have been some screw 


loose—some mistake in a figure-- in the 
experiments. They are so contradictory 
in themselves, and so utterly at variance 
with theoryt established with OMthemati- 
cal certainty, and praeftee, as proved by 
close observation, and the most elaborate 
experiments, that I must be excused for 
taking with distrust assertions in direct 
opposition to my own assent to a Q. E. D., 
and the authority of such men as Colonel 
Beaufoy and Mr. Seaward—indeed, of 
all *' engineers and men of science in the 
present day.” The resistance to a body 
passing through the water is resolved by 
writers on naval architecture into three dis¬ 
tinct causes — head pressure, lateral 
friction, and stem pressure. The first of 
these, caused by the water impinging the 
bow of the vessel, must necessarOv be in 
the ratio of the number of particles im¬ 
pinging, and their velocity, aqdt of 
course, must be quadruple at double 
speed. It constitutes by far the greater 
nortion of the whole resistance. Lateral 
friction is caused by the water passing 
in contact with the sides and bottom of 
the vessel, and will be in direct propor¬ 
tion to the number of particles so pass¬ 
ing. By an inspection of the diagram, 
it will be found that it constitutes but a 
small proportion of the resistance; the 
forms presenting the greatest surface 
for its action, from having a better en¬ 
trance, are those that move most easily 
through the water. Stem pressure 
being the tendency to a vacuum caused 
by the passage of a body through a fluid, 
with the fine lines adopted for the after 
bodies of steamers, and at their slow 
speed must offer but little obstruction. 
A cannon-ball, on first leaving the jpiece 
from which it is discharged, is much re¬ 
tarded by it, its motion being so rapid, 
that the air cannot rush in with sufficient 
speed to fill up the vacuum; but at 10, 
or even ,16 miles an hour, the water 
really flows in—its ratio, no doubt, will 
be double at double speed. 

Suppose, by way of approximation, 
we divide these resisting powers in the 
followingdifferent proporUons>-head pre- 
sure, increasing accoraing to the squares 
of velocity, and friction and stem pressure 
in direct proportion, following Col. Beau* 
foy's table of actual resistance at dif¬ 
ferent velocities. [See Table next page.] 
At slow speed, it will be seen that fric¬ 
tion and stem-pressure have a^ mneh 
greater relative efibet than at hi(^, on 
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the Felooity being increased to the prac¬ 
tical desideratum of 12 miles an hour. 
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head-pressure increasing four-fold, while 
the other causes of retardation mre only 
doubled; the division of nine parts for the 


one, and the remaining tenth for the 
other tw'o, approximates very nearly to 
the practical results, which it would 
otherwise be difficult to reconcile. It 
would thus appear, that “ the force or 
resistance (from head-pressure) is as the 
quantity of particles struck, and the ve¬ 
locity with which they are struck,” and 
that fiiition and stern-pressure are fixed 
quantities, increasing in a direct ratio. 

Having disposed of the “ Theory,*’ I 
may be allowed a few remarks on the 
** Practice” as involved in the “ im¬ 
proved method o4 applying mechanical 
power to steam navigation.” 

To drive t boat at any given speed, 
say from 10 to 12 miles an hour, the 
calculation in ordinary steamers, is to 
allow a loss of one-third of the power 
applied. Let us suppose, how'ever, that 
Mr. Booth’s propeller possesses such ad¬ 
vantages as to lose only one-fourth —^to 
give 10 miles speed to the boat, it roust 
therefore go through a space of 6G,000 
feet in an hour, or 18i feet in a second, 
which, whether given in short, quick 
strokes, or long, slow ones, must require 
about {HI percussions in a minute, 
90 X 12| X 60»()7500. But Ifc says, the 
piston of his engine moving at the rate 
of 2| miles an hour, will give 91i miles 
speed to his propeller. Take, however, 
SO miles speed as the average, and it is 
obvious that there must be a loss of more 
than half from the want of resistance; 
for unless the irregularities arc such as 
to make a tremendous jerking motion, 
15 miles is as much as can be expected 
at any one moment of time; and that 
subsiding to 8*30 times in a minute, vrill 
not be over-pleasant. The piston of an 
engine of 4 feet stroke moving 2^ miles 
an hour, would give 33 revolutions in a 
minute; 33 x by 12k, the lengi)i of the 
stroke of the propeller, would give less 
than 5 miles an hour, whereas 12k would 
b^ required; the residua roust therefore 
be made by the ** concentration of 
power.” Few engineers will agree with 
the writer in his principles of concentra¬ 
tion. Does he suppose that the power 
absorbed and concentrated In a fly-wheel 
is any greater when given out at a single 
impulse, than if divided into ten ? Or in 
other words, that any more power can ini 
any possible way be obtained from ^he re¬ 
cipient than is communicated to it ? If 
this can be efiected, we need look no 
further for perpetual motion. If his 200 
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hone engine can be made to give out 
more than 200 horse power ** by a slow 
succession of rapid strokes,'* or in any 
other manner, the effect must be |;reater 
than the cause, and perpetual motion the 
inevitable result The writer does not 
appear to take into consideration the re¬ 
sistance and friction that will be opposed 
to the returning frame-work afid open 
propelling-plate; 10 miles an hour is 
the speed at which the vessel is supposed 
to go; say 080 feet in a minute; the 
stroke must be repeated 88 times x by 
]2| n 412, or 1292,feet speed for the 
returning propeller: this, too, supposing 
each concentrated stroke of 12k feet to 
drive the boat 264, in which I apprehend 
he will he greatly disappointed: 1292 
feet, however, in a minute, on the oc¬ 
tuple ratio, which he must pardon me 
for Blill believing in, would be no incon¬ 
siderable drawback even from an open 
valve-plate. 

It is unnecessary to dwell upon the 
practical difficulties that w'ould be op¬ 
posed to such an application of power. 
What material could possibly be made to 
stand the shock of the concentration of a 
500 horse 'pow’cr into a single impulse of 
5000 ? The best iron, and the most per¬ 
fect workmanship, are already in requi¬ 
sition for the cranks and shafts of engines 
as now constructed, to meet an uniform 
reeistance. What reasonable belief can 
there exist that the quality of the mate¬ 
rial can be so improved, or the quantity 
so increased, and, necessarily, the skill to 
forge such masses so much advanced, as 
to meet so great a demand for additional 
strength, as the .con version of an uniform 
motion of 500 into one of impulses of 
.^000 would require ? The tremendous 
.friction on a cam-wheel, giving out this 
power in the space of 1 foot 8 inches 88 
times in a minute, must be apparent to 
all; but how Mr. Booth arrives at the 
eon<^U8iQn that^hehasnot half the resist¬ 
ance to overcome, unless he intends to 
monopolize the discovery that the power 
of 5 is equal to 16, I am at a loss to un¬ 
derstand. That bis ** engine will not be 
of half the usual heij^ht,” and his coals 
of not half the quantity," will be the ne¬ 
cessary result of 5 X 0»16. 

Your obedient servant, 

O. B> f. 

P.S. I have written the above before I 
8 aw*your Number of 16th July. If you 
think it worth insertion it is at your ser¬ 


vice. I should like to call tbe attention 
of your scientific readers to the table of 
head-pressure, friction, &c. If the 
principle be correct, the exact propor¬ 
tions may easily be found. I have not 
the book at hand for references, but I 
tliink *'Chamock on Naval Arcbitec* 
turc" will give the requisite information. 

O.B.f. 

THE IRON STEAMER QUEEN." 

Sir,—As your valuable publication is 
almost the only means through which 
any works of art, either of merit or 
otherwise, can be brought fairly before 
the scientific world, I beg the favour of 
your inserting the following statement of 
the dimensions and performance of a new 
iron steamer recently started upon the 
Thames. 

The vessel I refer to is nanigd the 
Queen s and, so far as a judgment may 
be formed of her capabilities from a care- 
'ful inspection of her, inside and out, and 
the few trials of speed that have yet bee^ 
made with her, (more than one of which P 
have had the pleasure of witnessing,) I 
am of opinion that she will fully merit the 
high name her owners, have selected for 
her. A more beautiful specimen of a 
light river steamer, whether as regards 
design or workmanship, I have never 
before seen. 

The vessel was designed by, and built 
under, the immediate superintendence of 
Mr. Edward Pasco, (a gentleman well 
known on the river, and of considerable 
promise as a shipwright;) and the en¬ 
gines, manufactured by the eminent en¬ 
gineering firm of Messrs. George and 
Sir John Bennie, of Blackfriars. She is 
160 feet long, between perpendiculars; 
of 16 feet 6 inches beam; 8feet 9 inches 
deep; and draws about 4 feet 3 inches 
water. In her engines there is nothing 
ner, but they are constructed on certain 
known and well-approved principles, 
which have produced a roost efficient re¬ 
sult ; and I feel confident this will 1^ at 
once admitted, by all competent judges, 
when I state their performance. On 
Saturday, (tbe 6th instant,) her owners 
were honoured by the Lotds Coromis- 
sioiters of the Admiralty q ting her as the 
mode of transit from Deptford to Wool¬ 
wich Dock-vards, when their Lordships 
were pleasca to express, in no measured 
terms, the high gradfication they felt on 
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witnesriffE her extraordinary speed, to¬ 
gether with the entire absence of vibra¬ 
tion in the vessel and disturbance of the 
water, although going at the rate of 
about sixteen miles per hour. 

After landing their Lordships at Wool¬ 
wich Dock-yard, her owners directed 
that her speed should he at once tested, 
by .putting her in competition with about 
the fastest, if not the very fastest vessel 
on the River, namely, the Railway. 
This the party in command, (the well- 
known Captain-Turner, for many years 
commander of the Mercury^') at once 
proceeded to do. The Queen met the 
Railway about three miles below Wool¬ 
wich, turned round, and beat her con¬ 
siderably into Blackwall. She started 
again with her for Gravesend, at half¬ 
past four, and it was soon evident that 
the Railway had no chance; but as this 
was Ih some measure to be attributed to 
the number of passengers on board the 
latter, the Queen went on to Gravesend, 
with the view of trying the Railway on 
her return passage, conceiving that, at 
' half-past six o’clock on Saturday even¬ 
ing, there would not be many going up. 
So, in fact, it turned out; and the people 
of the Railway t which started from the 
Terrace Pier, when passing the Queen^ 
lying at the Town Pier, gave her the 
challenge of —** come on, we arc ready 
for you now.*’ The Queen started some 
minutes after the Railway^ so as to give 
her time to call at Gray’s Pier; but 
when the former got up to Gray’s, the 
latter was about two miles ahead. The 
Queen then made all haste after her, 
making from 34 to 95 revolutions per 
minute, and got into Blackwall neck and 
neck with ihe Railway^ thereby establish¬ 
ing, without question, her much superior 
speed. 

Having stated so much, Mr. Editor, 
allow me to remark, that I have read, 
from time to time, a great deAl about the 
speed*of this and that vessel; but in no 
one instance do 1 recollect noticing any 
statement whereby we might come at the 
cost of obtaining these high speeds, 
which, after all, is the question of most 
intirest to the scientific reader. The 
cylinders ^>f the Queen are 29 inches in 
diameter, ud the length of stroke 4 feet 
5 inches; toe averagg number of strokes 
per minute, 84; pressure of steam in 
Iwiler, 6 lbs.*; the condenser vacuum, 
equal 27| inches mercury; the diameter 


of paddle-wheels, 16 feet 6 inches width 
of altto, 8 feet. 

I enclose a diagram, taken on the 16th 
of July, by which your readers will see 
at what portion of the stroke the steam is 
cut ofiP, and that the effect indicated was 
produced at an expense of about ewt. 
of coal per hour, being, I believe, less 
than the average of steamers of her 
class. 





1.54 


THE CRANK CIUESTION 


PERFORMANCES OF WATER WHEELS. 

The Midland Counties Herald con* 
tains a letter from A Miner/' in which, 
adverting to a statement made at the In¬ 
stitution of Civil Engineers that Wheal 
Friendship and Wheal Betsy w'ater-wheels 
were, in July 1841, performing 69, 51, 
54, 56, 72, 67, and 57 per cent., or on 
an average 61 per cent, the writer 
makes the following remarks:— 

“1 have been frequently nt these mines in the 
course of the last thirty years, and have paid 
particular attention to |hc duty performed 
by the wheels, in order to make correct cal¬ 
culations fur erections of my usvn; but at no 
time, could the best of these jiuniping en¬ 
gines perform 40 per cent. A recent prac¬ 
tical trial to a wheel, proved that 200 gal¬ 
lons of water cannot be ]iumped 20 feet high 
with a 50-foot water-wheel, using 200 gal¬ 
lons to pefomi one revolution. 

" Tlie tables in the Practical Miners' 
Onide may be depended on, found on page 
88, made up as follows, vi/.:— 

18,7.501118. of water performing a revolu¬ 
tion oil wheid 46 feet diameter will draw a 
12-inch lift 11.3 fathoms 6-fet‘t stroke. 

Thun—113 fms. of 12-inch pumps, 

• lbs. lbs. 

33,280 X 6 « 199,680 

Performed with 18,750 x4G — 862,500 
About 23^ per cunt. 

“ I should be gla«l to know—How the 
water was measured ? Particularly the. 
‘ Old Sump Wheel,’ 51 feet diameter, 10 
feet broad, the water poured into its bncKets 
5,632 gallons per minute. 

“ Tlie mode of nn'asiiring running water 
by width, depth, and time, is not a satisfac¬ 
tory w'ay. ITie most correct way for mea¬ 
suring water is to measure the contents of a 
reservoir in number of I'nbie feet. When 
ascertained—First, Fill the same with water, 
observing the required time by minutes and 
seconds, which will gi\e the number of cubic 
feet per imiu'tc. Secondly, W'orkthuwateT 
down by counting the nninhor of revolutions 
performed by the 4'hcel until the reservoir 
is empty, which wiU give the number of 
cubic feet to ,each revolution. 

** The wat^ may also be measured by the 
contents of each bucket, mid counting the 
number. There is nothing intricate in cal¬ 
culating the real duty of a wheel pumping 
water: the boxes or plungers applied for 
that purpose should be in good working or¬ 
der, and the water pumped sliould not only 
be meafjbred by the area of the cylinder or 
piston and laigth of stroke, but also proved 
by measuring the stream discharged at the 


head of the lift, by liaving a small cistern or 
some other vessel prepared for the purpose.” 

THE CRANK QURSTION. 

Sir,—Although I feel much obliged to 
your correspondent, R. W. T., for saying 
he does not doubt my veracity, in relating 
tlu! experiments made by me, connected with 
the inquiry into the action of the crank, par¬ 
ticularly the last experiment; nevertheless, 
the nature of that experiment, the limitations 
witliin whidi it was cunhned—the very 
terms of it rendering a practical trial unne¬ 
cessary—makes me doubt whether I am 
much indebted to his kindness for this cour¬ 
tesy. The more so, that I find be has not 
cliangtal some of his bad habits, and does 
not hesitate, when it answers his purpose, 
to give garbled extracts from my papers, and 
make believe he cannot understand me (os I 
before h:id occasion to mnark), when he 
thinks it more convenient to do so t^an to 
refute my arguments. For example, bad he 
not unfairly sto^ipcd short in the extract 
which he makes res]>ccting the first matter 
IR: touches on, it would have been seen that 
1 contended fur a loss of power equivalent. 
to 20; and have mt, as he allege.s, abandoned ^ 
that ))oint, as untenable. W'ould it not 
Imvc been more to bis credit, to nse his best 
endeavour to prove 1 was in error in doing 
so ? 

R. W. T. is beating a retreat, 1 perceive, 
lie wishes, like some others of your eorre- 
spomlents, when hard pressed, to shift his 
ground, and to make it appear that there is 
some rnisandcrstaiidiiig between us about 
the meaning of words, lie pretends that 
we arc not agi‘et‘d on the ])ropcr meaning 
wltieh should be given to tbc words “ Lo.<:s 
of power,” when applied to the mechanical 
eontrivanee of a crank. Now, as the con- 
eluding part of his letter is altogether con¬ 
firmatory of my views, it is very necessary, 
to prevent cavilling about w'ords, to explain, 
in language which cauuot be misunderstood, 
w'bal iny ineaiiing of the term ” lo.8.s of 
power’’ is; and 1 shall expect equally as 
explicit an •explanation from niy opponent. 

Lei us suppose two steam-engines, one 
on the rotative principle, but, speaking 
theoretically, without friction, the other 
with a crank, also without friction; and let 
the boilers and daily consumption of cools 
be perfectly equal; and let the proportions 
of each engine (.again speaking tj^eoretidally) 
be such that the quantity of work done by 
each with the given boilers be a maxi¬ 
mum. 

Further, let the work required to be done 
be of the same description in both coses, 
and involve a considerable degree of fric- 
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tion,* such as ^nding com, spinning, Sus. 
If the rotatiTe engine, under these circum¬ 
stances, is found to do more work,—if the 
larger quantity of work performed by tliat 
engine shows that the whole power is not 
given out' by the crank, which it receives 
from the first mover,—then, I say, there is 
a loss of power in the crank. I think it 
unnecessary to answer those who require to 
know what becomes of the loss; that loss 
as certainly takes place, whether it be from 
loss of effect or destruction of power : and 
this is clearly the meaning of the term " loss 
of power” made use of by Mr. Russell, 
Mr. Sang, and many others, whose writings 
on the subject are to be found in your Ma- 
g^ine. If the case were otherwise, why 
should these gentlemen contend that a per¬ 
son who would endeavour to contrive a ma¬ 
chine for ordinary works, such as grinding 
corn, &c. &c., without the intervention of 
a crank, must be ignorant of the first prin¬ 
ciples %f mechanics ? When I mentioned 
the circumstance of drawing a spike out of 
a piece of timber, the pulleys, screws, 
levers, wedges, or any other mechanical 
contrivance to effect that purpose might b^ 
^assumed to have no friction; but your cor¬ 
respondent cannot dispense with the friction 
of the spike; one pound might lift the 
spike, but it might require one ton to draw 
it! Now your correspondent is disposed 
to turn round and to cavil with me about 
this friction, on the ground of a misunder¬ 
standing about words, and that this friction 
was excepted,—that is, the very work re¬ 
quired to be done was excepted. How else 
am I to understand him, when he says, in 
the latter part of his letter, that the work 
must be such as will answer for a crank 
engine ? Does lie mean that grinding com 
is not pro]^)cr work ? lie admits, almost in 
as many words, that such work cannot be 
well done without a fly,—his crank will not 
move without momentum. And thus he 
supports my argument, which is corrobo¬ 
rated by the experiment. The eprinff in my 
experiment did not require mometUum. 

Your correspondent objects to my experi¬ 
ments because there is no similarity be^een 
them and a crank; but I need not remind 
him, that if the doctrine of virtual velocities 
applies to the crank, in cases where there is 
much friction, it must equally apply to my 
experiments. Moreover, be objects, that in 


* The word ftletlon, os used In all these papers, 
is not confined to the rubbing surfaces of the ma¬ 
chinery, but embraces every thing connected with 
the work to be done that retards or opposes motion. 
The resistance of paddle-wheels Is as much an 
element of friction os the axie friction of the 
wheels, according to the view taken of it in these 
papers, and by such unsoientific authorities as 
Smeaton. 


these experiments I jump from an angle of 
90 degrees to one of .30 degrees. Now it is 
surprising to me that he could not peiveive 
that my doing so was a circumstance in bis 
favour, and against myself; for had the le¬ 
verage of the cross-bar been gradually re¬ 
duced, as it is in the crank, firom 90 to 30, 
the weights which, to support his views, 
should ^avc moved over a greater space, 
would, in that case, have moved over a less 
space. 

I will give another example of my mean¬ 
ing of the term ” loss of power,” and one 
wUch, I presume, will not be found fault 
with as being of on imaginary character. I 
allude to the experim*enta described by your 
Aberdeen cori);spoiident, published some 
time back in your Magasinc, where the same 
boiler was mode use of, and the same quan¬ 
tity of fuel to work the engine at one time 
with a crank, and at another time without it. 
Your correspondent’s admission that the 
crank-enginc did not do one-half the work 
of the other, 1 call ” loss of power.” I call 
that loss of power also (Uiough your corre¬ 
spondent seems to be at a loss to compre¬ 
hend it) where, in the experiment with the 
non-momentum apparatus, as well as in 
the other experiments, 37 lbs. could not 
be dr.awu over a space of six inches. ” Get 
a suitable apparatus,” says youiacorrespon- 
dent, and it can be done.” Very true— 
or take away tbe crank, he might have said, 
and almost any other contrivance would do 
it. 74 X 3 will not answer the conditions, 
as your correspondent will discover, if he 
will examine these experiments a little more 
particularly. Moreover, tbe space required 
to be passed over was 6 inches, not 3 inches. 

K. W. T. observes, that he might safely 
undertake, with the addition of another 
cross-bar (so as to suit it to the work to be 
performed), to make it rc-produce the lost 
power—(What lost power, if none had been 
lost?)—and make it move the 36lbs. six 
inches. And he thinks 1 could easily find 
out how this could be done. There could 
be no contrivance of the kind placed between 
the cross-bar and the power, or between the 
crank and the first mover, in any case, that 
wfiuld have the effect he modes to, without 
changing the principles altogether of the 
action of the crank. 

Your correspondent complains that I do 
not notice his experiment with a model, 
which he thinks more like a working crank, 
and affects not to understand what 1 mean, 
when speaking of its limited effect. It was 
not its dimensions which 1 alluded to, but 
the impo.ssibiiity of trying the necessary ex- 
periments with different descriptfbns of 
work with suflicient accuracy, and with the 
same facility, as in my experiments. 
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I will uow Mlludci in a fevr words, to some 
other circumstances connected with these 
experiments. It will be observed that, in 
these experiments, the crank is represented 
08 moving in one of two quarters of its revo¬ 
lution, and that its motion in that quarter 
is from a state of the greatest leverage to 
the dead point; and, consequently, a quar¬ 
ter of its revolution most favourable to (he 
action of the crank. Tlie other two quar¬ 
ters of its revolution, namely, from the dead 
point in the circle to the point of greatest 
leverage, would have been one more in my 
favour, and against tlie crank { as the de¬ 
struction of momentni^ in the first case was 
applied in performing the work, whereas 
the restoring the momentiyn was done at 
the expense of the power. Moreover, it 
will be observed, that at the termination of 
all these experiments, where the cross-bar 
was made use of to represent the crank, the 
power would not have been sufficient to 
move the weight the smallest quantity be¬ 
yond the assigned distance on the table, even 
had it been able to reach it, which it was 
not. But in all the cases where the cross¬ 
bar was removed, the power would have 
been sufficient to carry on the motion beyond 
these points, if required. Again, it will be 
seen that the spaces passed over on the table 
by the weight, are not equal on each side of 
the line drawn across the table, although 
the work done on each side was equal; there 
was, consequently, unequal work done in 
equal times, but the nnifonn motion of the 
fly-wheel must interfere, and cause an ap¬ 
proach to what, under (he circuinstanres, 
would be impossible—equal work to be per¬ 
formed in equal times; and therefore must 
injuriously interfere with the action of the 
crank. 

1 am. Sir, yours, iftc. 

M -. 


rnOTOGRAPIlT—AND SOMKTHINO MORE. 

A ver/ remarkable discovery, with respect 
to the self-transmitting property of figured 
siufaces, under aertain drcnrastances, has 
been recently mad<k by Dr. Moser, of Ko- 
iiigsberg, which would seem to indicate tliat 
there is something else than iiff/it conecnied 
in the production of such effects, and that 
we must look for some fitter term than 
Photo-gnjihy to designate the branch of 
science or art to which tliey belong. The 
followiag is the account of this discovery, 
brought to this country by Professor Bessel, 
as communicated by him to the late meeting 


MOSEr’S niSCOVEKY. 

of the British Association, through the 
medium of Sir David Brewster, and pub¬ 
lished in the Aihetuetm. 

A black plate of horn, or ogatb, is placed 
below a polished surface of silver, at the 
distance of one-twentieth of an inch, and re¬ 
mains there for ten minutes. The surface 
of the silver receives an impression of the 
figure, writing, or crest, which may be cut 
upon the agate or horn. The figures, &c. 
do not appear on the silver at the expiration 
of the ten minutes, bift are rendered viable 
by exposing the silver plate to vapour, either 
of amber, water, mercury, or any otlier fluid. 

Sir D. Brewster stated that he had heard 
Prof. Bessel say, that the vapours of different 
fluids were analogous to the different coloured 
rays of the spectrum; tliat the different fluids 
had differant effects, corresponding to those of 
the spectrum; and that they could, in con¬ 
sequence of such correspondence, prbduce a 
ml, blue, or violet colour. The image of 
the camera olscura might be projected on 
any surface—^glass, silver, or the smooth 
leather cover of a book—without any pre¬ 
vious preparation; and the eficcts would be| 
the same as those produced on a silver plate 
covered witli iodine. 

This paper gave rise to an animated con¬ 
versation, in the course of which M. Bessel 
said tliat he had seen some of the pictures 
taken by this process, which were nearly, 
but not quite, as good as those obtained by 
Mr. Talbot’s process. — Sir D. Brewster 
said, this was t^ germ of one of the most 
extraordinary discoveries of modem day^; 
by it tliere seemed to be some thermal effect 
which became fixed in the black substance; 
and not only so, but M. Bessel informed 
him, that different lights seemed to affect 
different vapours variously, so that there 
seemed to be something like a power of ren¬ 
dering light latent; a circumstance which, if 
it turned out so, would open up very new 
and curious conceptions of the physical na¬ 
ture of light; on the emission &eory, it 
would be easy to account for this; on the 
undvlatoiy theory, he could not conceive 
how it could be possible. Prqf. IPCullagh 
said, he believed Newton had somewhere 
thrown out a suggestion, that luminous par¬ 
ticles, as they entered into bodies, might be 
caught and retained, within certain bounds, 
by continual attractions.— Sir D. Brewster 
said, that the experiments whioli he had per¬ 
formed with nitrous gas seemed to strengthen 
some such view as this, for, at certain tem¬ 
peratures, we had here an instance of a 
gaseous body as impervious to light as a 
piece of iron.— Sir J. Herschell thought it 
a pity to encumber this new and extensive 
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field of discovery now laid open to them by 
any speculations connected with the theory, 
either of undulations or emissions. He had 
found that paper could be so prepared, as 
that the impressions of some, colours might 
become permanent upon it, while others 
were not and thus it became possible to 
impress on it coloured figures by the action 
of light. He exhibited a piece of paper so 
prepared, which, at present, had no form or 
picture impressed on it, but which was so 
prepared, that, by holding it in strong light, 
a red picture would b^ome developed upon 
it. He wished much he could prevml on 
Sir W. Hamilton to explain to the meeting 
a metaphysical conception, which he had 
disclosed to him, and which seemed to him, 
though darkly, he owned, to shadow forth a 
possible explt^tion of many difficulties.— 
Sir W. Hanlon said, that, appealed to by 
Sir J. Herschel in this manner, he could not 
avoid placing before the meeting the theory 
alluded fi>, however imperfect and obscure. 
He then explained it; but we regret our in> 
ability to express it adequately. It appeared 
to depend on the conception of points, abso¬ 
lutely fixed in space, and endowed with cer¬ 
tain properties and powers of transmission, 
according to determined laws.— Prq/es»or 
M'Culhigh had indulged in speculations al¬ 
lied to, and, as he conceived, involving this 
very conception of Sir W. Hamilton, and 
had even followed out some of its conse¬ 
quences, by reducing it to a mathematical 
form—the conception was of double points, 
or poles, transmitting powers—but he had 
abandoned it as a mere speculation.— D, 
Bremter thought these speculations tended 
to repress experimental research, and to turn 
men’s minds from what was solid to what 
was fanciful. He conemved, also, that in¬ 
dulgence in them, and mere abstract matiie- 
matical research, by rendering men averse 
from the more humble and laborious pur¬ 
suits of experiment, absolutely produced a 
distaste for these subjects; and to this he 
attributed the fact that, while learned socie¬ 
ties frequently overlooked, and even refused 
to publish in their Transactions experimental 
papers, the transcendental flights were alwflys 
sure to find a welcome place.—iStr J. Her- 
Hchel considered that there could be no true 
philosophy, without a certain degree of bold¬ 
ness in guessing; and such guessing, or 
hypothesis, was always necessary in the early 
stages of philosophy, before a theory has be¬ 
come an established certainty; and these 
bold guesses, in their proper places, he con¬ 
ceived, riiould be encouraged, and not re- 
pressed. Sir W. Hamilton’s conception he 
thought perfoctly clear in its metaphysics, 
and ^uld not be thrown overboard, merely 
because it was metaphysical. The Pretident 


hoped that Sir W. Hamilton would develo]^ 
and publish this'specnlation, in order that it 
may be sifted, Bcrutinixed, and rqected, if 
merely ideal; or established and adopted, if 
solidly founded in nature and fact. 


RECENT AMERICAN PATENTS. 
fSelected and abridged frcui the Franklin Journal.} 

Methoo of wetting flannels and 

OTHER CLOTHS PREVIOUS TO SCOURINO 

OR MILLING ; Joseph W. HtJe. — A colan¬ 
der, pierced with numerous small holes, is 
attached to a reservoif, or tank, of water, by 
means of a pipe, the orifice of which is re¬ 
gulated by a va^e, to which a cord is at¬ 
tached, having a weight at its opposite end, 
for the purpose of keeping the vadve opened 
when desired. A roller is placed at one end 
of the frame, and two at the other end, and 
the cloth, in going from the single roller to 
the double set, by which it is drawn through 
regularly, passes under the colander, and 
receives the spray from it. 

Improvement in the joints op spec¬ 
tacle FRAMES ; Thomas Eltonhead .—It 
has heretofore been the practice, in forming 
the frames of spectacles of metal, to divide 
the end-pieces, which are soldened to the 
rims containing the glasses, into two parts, 
and to connect these two parts together by 
means of a screw. The joint-pin has l>eeii 
affixed to one of these parts, and the side, or 
temple pieces, have had the tubes through 
which the joint-pin passes soldered to them. 

In my improved construction, I make the 
end-pieces solid, instead of dividing them 
into two parts, and into this solid piece I 
file a notch, to receive the end of the temple 
piece, which is to be adapted thereto, and a 
hole drilled through fur receiving the joint- 
pin.” 

Rotary steam engine ; Isaac N. Whii- 
tlesay, ” The general construction of my 
improved engine,” the patentee says, ” is 
similar to that of some others which have 
been heretofore constructed, but 1 have made 
such improvements thereon as are intended 
and calculated to obviate some of die diffi¬ 
culties wliich have been |xperienced in its 
action. The principal of these improvements 
consist in the employment of the steam to 
open and close the sliding valves, and in the 
arrangement of some of the other parts by 
which its action is governed.” 

Within a hollow case, of the mual con¬ 
struction, ” revolves a drum, which carries 
two valves, to be operated by the action of 
the steam, which action causes the sud<inner 
drum, with its shaft, to revolve in the ordi¬ 
nary way. The valves, which are connected 
together by a rod, slide into recesses made 
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for them in the drum, which is hollow to¬ 
wards the shaft, for foe reception of a disk, 
attaehed to one of foe heads of foe outer 
drum. This disk is at some distance from 
the head plate to which it is attached, and 
the space between them is divided by a par¬ 
tition, so as to divide foe induction from the 
eduction pipes. The steam introduced 
through foe induction pipe passes into the 
hollow space of the inner drum, acts against 
foe inner end of one of the valves, which is 
thus forceit out, and then passes through a 
hole by foe side of the valve into foe steam 
chamber, and impels foe valve and inner 
drum by its reaction en a stop attached to 
the inner periphery of the outer drum. The 
openings which admit foe (team into, and 
allow it to escape from, foe drum, must be 
so regulated as to correspond with the posi¬ 
tion of the stop. The steam may be made 
to enter foe space between the two drums on 
either side of the valves by a shifting plate, 
which opens an aperture on one side as it 
closes the one on foe other side, so that by 
shifting this plate, the motion of the engine 
may be reversed. 

The claim is confined to the manner of 
protruding the valves by the elastic force 
of foe steam, acting behind them; and also 
to the mapper of reversing the motion of tlie 
engine by shifting the plate. 

Machinb for clbaning and drying 
feathers; Nathaniel L. Manning .—The 
patentee says: 1 claim as my invention 

the mode herein described of drying and 
cleansing feathers, by means of carbonic acid 
gas, hot air, and other products of the com¬ 
bustion of charcoal, or other suitable fuel, 
introduced among the feathers daring the 
process of whipping and separatuig them 
from each other, in foe manner described. 
Second, I claim whipping and separating the 
feathers from each other, by means of bows 
and sails applied to a revolving shaft, which 
shaft shall remain in one position, while re¬ 
volving, and tlie feathers be brought under 
foe action of foe same, in foe box in which 
said shaft revolves, in any convenient man¬ 
ner, or said shaft may be moved over the 
mass of feather8,cmd back and forth through¬ 
out the box, by means of a band and pulley, 
or a chain belt an j cogged pinion. Third, 
1 claim closing foe elongated slots, or aper¬ 
tures, in the sides of the box, so that none 
of the feathers may escape, or impede the 
operations of the machinery, as the revolving 
shaft is moved to and fro, by means of a 
hand lying over foe same, and travelling 
over drums, or pulleys, and operated by the 
revolving shaft, oa set forth.*’ 

^^'c deem it unnecessary to add any ex¬ 
planatory remarks, as the alleged improve¬ 
ments are sufficiently pointed out in foe 


above; we have no doubt foot this machine 
will be equally good with some of foe pre¬ 
viously patented feather-dressers, which have 
had t^r day, and are almost forgotten. 

Improvements in lamps for burning 
CHEMICAL mixtures, OR COHJ^OSITIONS 
OF ALCOHOL, SPIRITS OF TURPENTINE, 

&c.; Betyamin F. Oreemugh ,—^The claims 
express foe character of foe improvements 
suffidently to enable any one acquainted 
with foe construction of lamps to understand 
them. They are as follows: 

Having describe*^ my invention, I shall 
claim—^first, foe placing of a shoulder on foe 
rod by which the button is supported, said 
shoulder being so constructed as to set 
loosely on, and adapting the button to a 
projection ou said shoulder in a similar 
manner, by means of which combined ar¬ 
rangement the rapid oxidation of the disk, 
(which is made of plutina,) is prevented, as 
described. Second, guiding the a^usting- 
rod of the button, by passing the same 
through a tube, whose lower end is attached 
to foe bottom of the oil-cnp, or otherwise 
•similarly arranged, the said tube extending 
upwards into and through the exsutral part 
of the interior of foe burner, the whole being 
for the purpose of permitting an uninter¬ 
rupted current of air to act on tlie inner 
surface of the flame. Third, the combina¬ 
tion of an adjusting cone, (applied to the ex¬ 
terior tube of the burner by a circular spring, 
or other contrivance substantially the same, 
by which its altitude is regulated,) with the 
adjusting button, or one whose elevation may 
be varied at pleasure ; the whole being ar¬ 
ranged substantially in the manner and for 
the purpose described. Lastly, I claim a 
cone constructed with an extended cylindrical 
base, having a series of radial holes through 
the circumference of the same, and made so 
as to be adjusted in height on the exterior 
tube of the burner by means of a circular 
shelf and spring, in combination with a 
moveable button, whose rod is supported 
and guided by a tube connected with the 
oil-cup, and whose elevation can be regu¬ 
lated by screw, or other suitable contriv¬ 
ance, the whole being coustrorted and ar¬ 
ranged for the purpose and in foe manner 
described." 

A New mode of producing a black 
COLOUR IN DYEING. John D. Prince .— 
The common mordant used in dyeing vari¬ 
ous articles of a black colour is, as is well 
known, an acetate of iron; *and the beat 
effect of this mordant is obtained when, by 
the action of foe air, a mixture, or com¬ 
pound, of the protoxide of iron is formed on 
foe substance to he dyed. " I have ascer¬ 
tained," says foe patentee, " by repeated 
trials, that the proto-sulphate of iron (cop- 
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peras) may be advantageously substituted 
for the acetate of iron, as a mordant, by 
bringing it into that state which shall coerce 
it to deposit these two ingredients, the pro¬ 
toxide and peroxide of iron, on the goods 
under treatment. There are various articles 
which effect this purpose to a certain extent, 
but that which I found to do so in the 
most perfect manner, is the arseiiious acid 
(arsenic) mixed, or combined, with the 
proto-sulphate. The proportions of the 
two ingredients admit of considerable lati¬ 
tude, but the following has been found to 
answer well. I dissolve one pound of cop¬ 
per in a gallon of water, and in another 
gallon of water X dissolve four ounces of 
white arsenic, and then mix the two solu¬ 
tions, which mixture constitutes my iron 
liquor. For the purpose of transportation 
it is desirable to obtain the ingredients from 
which the solution is to be made, in a dry 
state; for this purpose I take copperas, and 
drive (W* its water of crystallization by ex¬ 
posing it to heat upon iron, or in any other 
convenient mode, and to the dried mass I 
add four ounces of white arsenic for ever j 
pound of cojiperas first taken; the whole is 
then reduced to powder, and may be readily 
converted into iron liquor by adding the 
proper epumtity of water. The tendency of 
the protoxide^ in copperas, is to pass too 
rapidly and completely into the state of per¬ 
oxide, by which the object of obtaining a 
good black colour is defeated, an injurious 
brown tint being produced. The arsenious 
acid has the property of preventing the per¬ 
oxidation, and of inducing that state of 
mixed oxide ujion which the perfection of 
the black is dependant; and this combina¬ 
tion of arsenious acid, and its application to 
the purpose of producing a black colour are, 
as I believe, entirely new." 

INFRINGEMENT OF PATENT RIGHT. 

Before the Vice Chancellor of England^ 
July 30, 1842. 

Badgers v. Stocker and others. 

The plaintiff, Mr. John Henry Rodgers, 
of Biruiingham, obtained letters patent, May 
13, 1839, for ** ocutaiu improvements in 
clasps or fastenings, principally applicable to 
certain articles of dress," which he alleges 
have been pirated by the defendants. Hav¬ 
ing obtained the usual injunction ea; parte^ 
the case novt came before the Court on a 
motion by tlie defendants to dissolve the in¬ 
junction. It appeared that tlie defendants 
had a licence to manufacture hooks and eyes, 
from Messrs. Barnett and Armfield, who 
were possessed of a patent granted July 10, 
1840, subsequently to the (bte of the plain¬ 


tiff’s patent. The plaintiff offered to 
bring an action at law, but contend^ that 
in the mean time the injunction ought to 
stand.—^The Vice-Chancellor was of opinion 
that the articles made by the defendants 
were a clear infringement of the plaintiff’s 
patent, and refused to dissolve the injunc¬ 
tion. 


PIRACY OF DESIGNS. 

Ouildhallf London. 

August 6. 

Mr. Johnson, of Bow^ane, agent to Messrs. Pratt 
and Son, carpet manufacturers, Barnardcastle, at¬ 
tended before lik*. Alderman T. Wood and Mr. 
Alderman Farebrothcr, to answer a complaint 
lodged against him for selling a carpet whereon had 
been used a part of a design which had been re¬ 
gistered as copyright, knowing that the proprietor 
thereof had not consented to such use of his design. 
Mr. Jones, a solicitor, attended on behalf of the de¬ 
fendant. 

Mr. Clarkson opened the case on the part of the 
complainant, Messrs. Kipling, of Darlington, carpet 
manufacturers. The complaint was laid under the 
2d Victoria, c. 17, to secure to proprietors of designs 
for articles of manufacture the copyright of sucli 
designs for a limited time. The first clause gives 
tlic proprietor a right to the sole use of his design 
for one year from the day of registration. Then the 
proprietor is entitled to sell and convey his right to 
another person, and a penalty not exceeding 30/. 
is attached to pirating a registered design, or selling 
any article whereon the whole or any original part 
of a design has been copied. The proprietor of a 
registered design is bound to alfix to every article 
sold a notice that he is the owner thereof, with 
number and date of registration. The seventh 
clause is a very sweeping one, declaring that the 
production of the registrar’s certificate shall be evi¬ 
dence, in the absence of proof to the contrary, of 
the design being duly registered, of tlic proprietor 
thereof, of its originality, and the commeiiceinent 
of the period of ^egistr>^ Mr. Rothery, tlic town 
agent of Messrs. Kipling, would give evidence that 
their design iiad been copied pretty closely as to the 
appearance of the whole pattern, though, in fact, 
there was a deviation by extending a little a scroll 
in the border, and in two other places altering a 
flower into a square. Mr. Clarkson exhibited two 
lengths—one the registered pattern, the other the 
defendant’s imitation, ilc observed that the pe¬ 
culiar fabric, a sort of Venetian, as to the mode 
of weaving the cloth, while it had the richness of 
colour and style of the Brussels, was a^o copied, 
so that seeing the two apart the public generally 
would take one for the other. 

Alderman Wood observed that it would be con- 
vegietit to the magistrates t# understand clearly 
the case and the nature of the answer to it, before 
they went into evideiire, as it^’as the first case of the 
kind. There was no appeal, and if it were desirable 
that the matter should go before a superior court, it 
would be better that the msiglstrates should refuse 
to hear the evidence, and then the question could 
be raised before tlie Judges by moving for a manda^ 
mfts to compel the justices to hear the charge. He 
and Mr. Alderman Farebrother would fed great 
reluctance in deciding, as there was no appeal, unless 
they saw tlieir way clearly. Was Mr. Clarkson 
calling upon them to decide what amount of varia - 
timi miglit be allowed t a 

It was then explained by Mr. Jones that their 
answer was that the design was not original, and 
was not protected by the registration. It was made 
up of parts which had long been known, and by re* 
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gistering a few of these combinations, including all 
the forms usually worked in carpets, Messrs. Kip¬ 
ling could prevent other manufacturers from using 
them, or any part of them, they would inonopoliae 
the supply and stop the whole trade. 

Mr. Clarkson said, his complaint was that an 
original part of the design had been pirated, lie 
did not contend that no part of the pattern might 
be used, but that his new combination of a number 
of parts should not be imitated, Messrs, Kipling 
paying workmen to produce such new combinations. 
He then called his evidence. * 

Mr. Rotlierv, of Addle-street, agent to the com¬ 
plainants, produced the certificate of registry on 
the l.)th of March, 1842. The carpetting was al¬ 
ways labelled as copyright when sold. The defen¬ 
dant's was a close imitation, even as to the form of 
weaving, as well as the colours and pattern. In 
June he had a conversation with the defendant,who 
stated that he had paid 5s. to search the registry, 
doubting whether the pattern had been registered 
as original. r 

Mr. Alderman Wood observed, that it was the 
combination that was alleged to be the original, 
lust as in music the minute parts or single notes 
were not new, but a new conibinatioii miglit be 
made which entitled the inventor to the protection 
of copyright for his talent. 

Mr. Alderman Farebrothcr asked if the dcfciidaut 
could show that he made carpets of this pattern be¬ 
fore the complainant registered / 

Tlie defendant said no; but produced some pat¬ 
terns of oil-cloth and carpet, to show that minute 
portions had been used before separately. 

William Hare proved the purchase of a piece of 
carpet from defendant. He told him it was Kip¬ 
ling’s pattern, and defen-lant replied it was not 
original, and he should sell it in spite of any oue. 

Mr. Alderman Farebrothcr asked if the price was 
the same t • 

Mr. Hare replied no; defendant sold at Ir/. under. 

Defendant examined Mr. Graham, of Bridpurt- 
place, Hoxton, a draughtsman, to show that the 
whole pattern \yas new. He called it new, but not 
original. 

Defendant, finding the opinion of the magistrates 
wras against him, then objected to their jiirisdictiuii, 
he residing in Middlesex, though he had a Avare- 
house in London. The statute requires the cem- 
plaiiit to be made in the district where the oifender 
resides. He made this objection that he might ho 
prepared with counsel to meet Mr. Clarkson if the 
question should be raised again. 

Mr. Clarkson characterised this as a miserable 
objection, unworthy of a rcspcciablc tradesman. 

^ The magistrates determined to take time to con¬ 
sider whether they had jurisdiction, and adjourned 
the hearing. They were both of upinloii the of¬ 
fence was proved. 


* ]fOT£8 AXD KOTICaS. 

The Meltpphonic Guitarf is the very appropriate 
name of a new instrument w hich was introduced to 
the musical public, a fcw days ago, by the inveutor, 
M. Barelli, at a Soiree inusicalc given at the Han¬ 
over Square Rooms, purposely to ascertain the effect 
it would produce upon a numerous audience. 
Slg. Regondl the well-known and accomplished 
guitarist performed on it four times Avith extra¬ 
ordinary applause. The audience (about 700 per¬ 
sons, the large Concert room being full,) accustomed 
to the insignificant-sound of the common Guitar 
were taken by surprise and delighted by the sweet 
and Aill-bodied tones of this new instrument. Of 
its speedily superseding the old guitar there can be 
no doubt; or as we should rather say, perhaps, there 
can be ng doubt of its occupying the place, once 
held by that instrument in popular esteem, for so 
much has it gone out of fashion that the town of 


Mirccourt in France, the chief seat of the guitar 
manufacture, and Avhlch used to export annually 
about 20,000 instruments, has at present only two 
or three hands employed in it. M. Barelli, the 
inventor of the Melophonic, is about to establish a 
manufactory in London, and we should not Avoiider 
if this become ere lung, instead of France, the guitar 
exporting country. 

TheHoyal Steam Navy. —In addition to the Pene^ 
lopCf of 030 horses power, and Drayoti, of 800, already 
in course of construction, the Admiralty have or¬ 
dered Mr. Oliver Laiig, the master shipwright of 
AVoohvich Dock-yard, to submit to them a plan for 
a third vessel, of 1,050 tons, and 800 horse power. 

The Karl of Rouse's Large Telescope .—Sir-Janies 
South stgtes, ill a letter to the Times^ that he has 
received from the Karl of Rosso the gratifying in¬ 
telligence, that, on Saturd&y the 30th ult., the spe¬ 
culum for liis leviathan telescope aa'ss safely removed 
from the annealing oven, Avherc it had lain for the 
long period of nearly sixteen ATooks. 

iVr. Clement's Nautical //irawHonr.—The Lords 
the Admiralty have liberally placed the Blacky 
Kagle steamer at the disposal of M. Clement, €if 
llochfort, for a couple of Avccks, in order that he 
may test the A^'alue of the difierent iiaiiilcal inven¬ 
tions Avhich ho has recently patented in this eotiii- 
try, and of which W'e gave an account in our 0801 li 
N umber. 

March of Improvement in Portugal .—SenWot Bar¬ 
reto Avas announced, some time since, to have ob¬ 
tained a contract for lighting the stiouts of Lisbon 
with the iieAv and brilliant substitute for gas, coiii- 
posLMl of seven parts of spirit of wine .iiid one of 
tfirpciitinc, Avhich unquehtionably W'ouUl produce; a 
most splendid light, and AvhicU, from the local 
clicapnoss of Avinc, could be furnished at a compa¬ 
ratively moderate rate. The project, hoAA'cvcr, Koein.s 
to hav'e been since consigned to ** Ihe tomb of all 
the Capulets,” cuiiteinpJuted improvements lierc 
bearing a uniform resemblance to a bottle of Ioav- 
priced ginger beer. ^Vheii the light is first let in 
upon them, there is a deal of cfTervescciice, and a 
monstrous phia: but the spirit is all instantaneously 
evaporated, leaving only a dirty sediment liehiiid. 
A great fuss was likewise made about the intention 
to iiiacadamize the piincipal streets. The pavement 
has in tAvo or three casts been ripped up, and the 
inacadamixiiig procc.^s has Mileii applied to the centre 
of the street, the sides being carefully reset Avith 
pavement! Mucadam’s principle is thus iiitroduml 
ill the central parts, to be tiod only by oxen and 
gallegos, Avhile the accursed old pavenicnt is still to 
be infiicted on more civilised pedestrians. Verily, 
it Avere well to have a little less factious mouthing 
in the Cortes, and a little mure progios among.st 
Peninsular pragresistas. Talking of progress, 1 am 
happy to note any thing in its shape. I have there¬ 
fore pleasure in comineniorating, that the Minister 
of Marine has established paper mails between Lis¬ 
bon and the seA'crnl Portuguese colonies. These 
mails are to run both \vay.s every two months; seeing, 
however, that 7 ;<ryi/*r mails are no iicay contrivance 
here, hut were established by portarias of the 17lh 
of March, and 7th of September, 18^8, to ('ape 
Verd,%t. Thomas’s, and Angola, and that by por- 
tariaof the 22iul of November, i83fi, the said inaiis, 
Avliich were before said to be quarterly, Averevtirerted 
to start thenceforth every two months; and seeing, 
furtlicrmore, that nothing of the kind took place in 
fact, 1 must wait for proof of this new Peninsular 
progress.—Cormyjontf cm/ of the Times. 


Intending Patentees mq/f be supplied 
gratis with Ijisiruetions^ by application (post^ 
paidj to Messrs. «/. C. liobertson and Co., 
166, Fleet-street^ by whom is kept the only 
Complete Hkgistry of Patents Extant 
from 1617 to the present time) • 
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A NEW AUHANOKMENl' OS FARTS FUR RAILWAY TURN-TABLES. BY ROBERT 
MALLET, ESQ., MEMBER INSTITUTION C. B. 


The disadvantages- found to exist in 
turn-tables as at present usually con¬ 
structed, arise chiefly from the pressures 
which are altogether vertical, sooner or 
later forcing the bearing rings out of 
level, by w'hich a portion of the whole 
weight has to be lifted to produce* a revo¬ 
lution ; irom the bending of the top and 
bottom bearing rings, by which distortion 
of the other parts is produced at each 
change of position of the load; from fric¬ 
tion upon the bearings, rollers and their 
axles, and upon the centre pivot, which 
becomes enormous by th^ results of the 
preceding defects. \\ here sufficient 
strength of parts is provided in the first 
instance and means of posterior adjust¬ 
ment also, turn-tables may be con¬ 
structed upon the ordinary plan—by 
which I mean that in use, as for instance, 
upon the London and Birmingham, and 
Great Western Railways—which, with a 
very heavy load shall be capable of easy 
motion. Thus, some constructed by the 
works with which I am connected, for 
the Dublin and Kingstown Railway of 
14 feet diameter, could with perfect ease 
be turned rapidly by one man, with a 
load of about twelve tons. To obtain 
this perfection, however, heavy castings 
and an expensive foundation become in¬ 
dispensable. At a more recent period it 
seemed to me desirable, if possible, to 
produce a modified construction of turn¬ 
table, such that all the parts should ad¬ 
mit of ready adjustment—that the fric¬ 
tion should be a minimum—that the 
strains should be diflused upon the foun¬ 
dation and masonry generally beneath 
the table—that all its parts should be easy 
of access, for adjustment and repair—and 
that motion should be communicated to 
the table if desirable, by means of gearing 
actuated by a man stationed at a distance 
from the engini, or table. 

These objects I consider in some de¬ 
gree fulfilled by tfie construction of turn¬ 
tables, of which I transmit the accom¬ 
panying vertical section, fig. 1, and 
which, from the principle of vertical 
support introduced, I have named ** The 
Hydrostatic Turn-Table.” 

The platform of this table is much the 
^me |s usual, consisting of four or more 
interlacing ribs of about 12 inches in 
depth, at the centre, connected by a ring 


at the circumference, and all cast in one 
piece. The tops of the ribs carry the 
crossing rails, and the interspaces are 
planked, or open cast iron trellis gratings 
are dropped into them and rest upon a 
rabbate. The central portion of the ribs 
are secured by bolts, to the projecting 
flanches of the large vertical pillar or 
pivot, upon, and with w’hich, the whole 
revolves. The length of this pivot is 
about equal to half the diameter of the 
table; its lower portion, as w'ell as a broad 
collar, or neck, close under the platform, 
are turned truly cylindrical, while the 
form of the remainder is generally co¬ 
nical. 

This central pillar, or pivot, is cast 
hollow, and for a turn-table of 12 feet 
diameter, and for heavy engines, ^should 
be about 2 feet diameter at the neck, and 
about 10 to 12 feet dianfetcr at the lower 
end, and of thickness suitable for suffi¬ 
cient strength. At the same level, and 
concentric with the turned collar of this 
pivot, is placed a cast-iron bored ring, 
considerably larger in internal diameter 
than the external diameter of the pivot, 
and which is sustained in its place, and 
all lateral, or other motion thereof pre¬ 
vented by a number of diagonal struts, 
(usually twelve,) and by four vertical bolts 
fitted and bolted to the outside of the ring, 
or as I shall call it the bearing collar, 
and also to a large concentric ring casting, 
which is built into the side w’alls of the 
turn-table pit, and is so formed in sec¬ 
tion, that when bedded into the stone 
course on which it rests, and the next 
course laid thereupon, it binds together 
the w'hole of this part of the masonry as 
into one mass. 

The lower part of the main pivot 
consists of a turned cylinder, like the 
plunger, or ram of an hydraulic press, 
und«whit!h, also, like the latter, drops 
into a strong bored cylinder of a few 
inches in length, prepared at its upper 
lip to receive a double leather collar, upon 
Bramah’s plan, so as to remain water¬ 
tight under considerable pressure; the 
cylinder has a close bottom, and is pro¬ 
vided with a small tube opefiing into one 
side, and closed by a screw-plug valve of 
simple construction, by which the interior 
of the cylinder may be filled with water. 
The lower part of the turn-table pit, con- 
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Bists of an inverted arch, or rather dome, 
of brick or stone, resting upon a bed of 
concrete when requisite, and tl»is small 
hydraulic cylinder is bedded down upon 
a cast* iron ring, forming the centre or 
crown of the inverted dome, and is se¬ 
cured and adjusted to the latter, by means 
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of bolts passing through a projecting 
flanch cast round it. The platform of 
the turn-table being supposed level, and 
in its berth, it is obvious that this main 
pivot, is, in fact, a vertical axis or shaft, 
along with which it can revolve. It is 
plain that any weight upon the platform, 


Rg. 2. 



whose centre of gravity is over this axis, 
will only produce a downward pressure 
upon the lower end of the pivot; but that 
if the centre of gravity be to one side, as 
at the moment when an engine is passing 
on to the table, a horizontal, or nearly 
horizontal force will act upon the pivot, 
tending to produce lateral motion in it 


round its lower point as a centre, or to 
break it transversely. To counteract this 
latter force is the object of the upper col¬ 
lar and bearing collar; between these, into 
the annular space, left by'reason of their 
different diameters, is dropped a ^roular 
wrought-iron frame, consisting of two 
rings of flat bar iron, carrying six turned 

m2 
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cast-iron rollers, revolving horizontally 
between these collars, upon wrought-iron 
ins which pass through and connect 
oth wrought-iron rings. The weight 
of these rollers and rings is sustained by 
ibur small rollers, which are fixed as to 
position, and revolve vertically in pairs, 
cast in brackets, projecting inwardly from 
the turned bearing collar. • 

Now, if the platform be adjusted level, 
the pivot therefore vertical, the roller 
frame in its pla^e, and the rollers them¬ 
selves nicely filling the interval between 
the collars, and the hollow cylinder be¬ 
low filled with water, beneath the toe of 
the pivot or plug, it is obvious that the 
system will be in a condition to sustain a 
load, however disposed upon the plat¬ 
form, and that the latter can revolve 
with it, the only resistances being, the 
direct and secondary, or rolling friction 
of the collars and roller frame above, 
and the friction of the leather gland and 
fluid support below. The lateral force, 
if any, is sustained by the rollers and 
gland; the vertical is supported by the 
fluid in the cylinder. 

The resistance due to friction of the 
latter, or vertical support, is so small, 
that we have no experimental data to es¬ 
timate it by; it may practically be con¬ 
sidered as nothing; the resistance will 
therefore be the friction of the rollers, 
and of the gland, and this will be much 
less than in the ordinary table or vertical 
rollers; for, if the height of the pivot, or 
distance between the bearing collar, and 
low'er gland, be equal to the radius of 
the tabic, it may be easily shown that the 
strain, either upon the collar or gland, 
can never equal the whole weight of the 
body, t. e., of the engine coming in upon 
the table; while, in the ordinary table, 
the pressure on the rollers is always 
equal to ^hc whole weight, but the fric¬ 
tion of the rollers is in proportion to the 
pressure, and hence, is under the most 
di8advantageou8*circumstanccs in favour 
of the new table; srhilc, when the engine 
is fairly in upon the table, and in a con¬ 
dition to let it revolve, it is nearly ba¬ 
lanced, and hence,trAen in motion, nearly 
all friction, by its pressure, is removed 
from the roUers^and also from the 
gland below. 'But further, supposing the 
force to produce rotation, applied in each 
case a( the circumference of the table, 
the resistance due to friction of the rol¬ 
lers will be in proportion to the radius 


of the roller frames, or distances from 
the common centre of motion, with equal 
pressures; but iu the new' table, the 
roller frame has only about one-third 
the diameter of the tabic, whereas, in 
the ordinary case, the roller frame is 
nearly equal to its full diameter. 

Thus, force is economized, not only by 
havintj a smaller resistance to move, but 
this resistance to move through a smaller 
space ; and thus it becomes easy, by the 
application of the bevel gear, shown upon 
the section as applied^to the vertical pivot, 
&c., to transfer motion to the table by 
shafting from a distance, by the power of 
a single man acting upon a small hand 
wheel and vertical shaft, in the same 
way that the points, or switches, are 
usually turned on railw'ay lines. The 
pow'cr of doing so Vould often be found 
advantageous, as economizing labour and 
time, and in crowded or important, sta¬ 
tions would have the further advantage 
that all the turn-tables might be attended 
Jo, and w'orked by one man, and at one 
spot. 

The masonry of this form of table is 
not more bostly than that of the ordinary 
one, nor would the weight of castings, 
or the amount of workmanship, be greater. 
There arc only tw'o points requiring ad¬ 
justment from the efiects of use, viz., the 
outer bearing collar, which is made ad- 
justiblc by keys and bolts, bctw’cen the 
diagonal struts, or may be made adjust- 
ible in other ways, and the lower gland, 
the adjustment of which has been already 
described. From the nearly absolute 
stanchness which Bramah’s leather col¬ 
lar ensures, as seen in every hydraulic 
press under pressure ten or twenty 
times greater than here required, there 
is no reason to apprehend escape of 
water from the low'er or sustaining cy¬ 
linder ; but should such ever be the case, 
it is capable of being replenished with 
case by pieans of a small hand pump, 
temporarily applied to the small tube, 
with the screw'-plug valve before alluded 
to; and this also gives the power of ad¬ 
justing the table as to level, both at first, 
and subsequently, if required. 

Fig. 2 gives on an enlarged scale a plan 
of the roller frame and six rollers. The 
lowermost flat wrought iron ring is quite 
fur and flush on the under side, the roller 
pins being countersunk, to allow’ the whole 
to traverse freely upon its four small sup¬ 
porting rollers, before alluded to. 
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In proposing this tnodi6cation of turn¬ 
table, I would observe, that its merits, if 
any, consist only in choice and adaptation 
of parts; the collar of rollers has been 
long used for heavy cranes, as in those 
made by us for the Limerick docks, and 
the fluid pivot was invented and applied 
by Mr. Bramah to his planing machine, 
still in use in Woolwich Dockyard for 
shaping gun carriages, &c. 

Robert Mallet, 
Member Institution C. E. 

Dublin, Augusts, 18 A. 

Description of the Engravings- 

Fig. I, a surface of table; h b, the 
ribs of frame; c, the hollow conical pivot; 
dj the collar; e, the outer, or bearing 
collar; /, the roller frame and rollers; 
g, the small supporting rollers; h, the 
struts ^ k, the vertical holding-down 
bolts; f, the strut ring; m, the water 
cylinder, or fluid pivot; n, the leather 
gland; o, the supply pipe; F p, the mov¬ 
ing gear; S S, the masonry. • 

Fig. c Cy the hollow conical pivot; 
e Cy the outer or bearing collar; ff the 
roller frame and rollers. 


ON the construction of furnaces 

AND BOILERS. BV C. W. WILLIAMS, 

£sa. 

rCuntinucd from pnge 136.] 

In my last communication I referred 
to the two main causes for the little ad¬ 
vance that hud been made in obtaining 
some fixed and satisfactory data as to the 
jirinciples, scientifically considered, which 
should govern us—first, in the construc¬ 
tion of furnaces with the view' of obtain¬ 
ing the greatest quantity of heat by the 
most perfect combustion of the fuel 
employed—and, secondly, in the mode 
of testing the relative efficiency of such 
furnaces, and the degree in which ttiey 
w'cre aiding in producing such perfect 
combustion. As to the first—^the con¬ 
struction of furnaces—those who have 
written on the subject, (and Tredgold in 
particular,) have confined themselves to 
the giving eiimirical rules, which have no 
better foundation than some supposed re¬ 
lation between the dimensions^ of their 
several parts, but which relation could 
be traced no farther, or more satisfacto¬ 
rily explained, than by reference to soine 
inaccurate and often discordant expori- 
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ments. The inferences drawn from such 
were therefore, necessarily, as vague and 
various as the circumstances under which 
they were made. 

What was thus done with respect to 
furnacesy and the rules laid down for 
their construction, also took place in 
what regarded boilers. The rules for 
the latter, made without a knowledge 
of, or even reference to, the chemical 

} >roccss of vaporization, or the natural 
aws which govern the conduction and 
transmission of heat through metallic or 
liquid bodies, w'ere, like the former, 
based on some imaginary or assumed re¬ 
lation of pro^rtions among the several 
and respective surfaces and areas, me- 
chanically considered. 

In both cases, too, this doctrine, or 
implied harmony of parts, being deduced 
from what was called “ practice," be¬ 
came thus clothed with the supposed 
character of certainty, or matter of fact, 
and thence was received as infallible, in 
contra-distinction to the dictates of science, 
which w'crc rejected as being merely spe¬ 
culative or theoretic. 

Yet this furnace and boiler practice— 
this very thing which demanded improve¬ 
ment and regulation—was in fact nothing 
more than the rudest and most slovenly 
operations, conducted without reference 
to chemical principles, and often in direct 
opposition to the best established chemical 
truths. Nevertheless, the results and in¬ 
ferences drawn from such have been, by 
several writers, w'orked up into rules, and 
issued with all the authority of established 
practice. 

With respect to the second point above 
referred to—the mode of testing the prin¬ 
ciples on which furnaces may be con¬ 
structed, and the degree in which such 
construction may be found to ai() or ob¬ 
struct the natural process of combustion 
—I stated, that the only test hitherto ap¬ 
plied w'as, strange to sap, not anything 
connected with such fujnace, or the pro¬ 
cesses to be carried on in it—with the 
quantity of heat generated, or tempera¬ 
ture of the products from the fuel—but 
a test drawn from a totally diflerent pro¬ 
cess, conducted in a totally diflerent class 
of vessels, namely, the process of ovapo- 
ration, carried on in an iron boiler, ^is 
boiler, be it also remembered, w^h all 
its good or bad evaporative powers and 
peculiarities, w’as itself as little under¬ 
stood, and is to this hour as much the 
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subject of examination and improyement, 
as the furnaces themselves, of the relative 
value, efficiency, and economy of which, 
however, it was assumed to l>e a certain 
and safe test and standard. 

Referring ffiis latter branch of the 
subject to a future communication, I will 
on the present occasion confine myself to 
the examination of the first df these 
sources of error and confusion, that is to 
say, to the '‘rules’* laid down for the 
construction of furnaces and boilers, and 
the dangerous, though prevalent mistake 
of basing such rules yn mechanical and 
mathematical, rather than on chemical 
considerations and principlus. 

It may here be asked, in limine, what 
connexion or necessary relation there is 
between mere mechanical proportions, as 
regards furnaces, and the processes to be 
carried on in them, so as to authorize our 
considering their construction as depend¬ 
ant on the former, rather than the latter ? 
Yet we have abundant references to such 
details, and to the necessity for accuracy 
in such relative proportions, but none 
which examine or explain the really de¬ 
sirable object, namely, their connexion, 
chemically* with those processes. And 
arc not combustion and evaporization two 
processes peculiarly referable to chemical, 
rather than mechanical considerations ? 
Would it not be a more rational proceed¬ 
ing to construct the vessels, in which 
these distinct processes are to be con¬ 
ducted, with reference to their uses rather 
than their forms ? 

Where shall we find, in the whole 
range of authorities, any chemical inves¬ 
tigations or manipulations decided by re¬ 
ference alone to the sizes, surfaces, or 
cubical contents of the retort or other 
apparatus to be employed, rather than to 
the nature of the ingredients employed— 
their solffi, liquid, or gaseous characters— 
and the conditions under which their 
union or action ^re to be cfiectcd ? Yet 
combustion, is essentially and cxclusivAy 
chemical action ahd chemical combina¬ 
tion. 

Indeed, we find none hardy enough to 
dictate or recommend such an absurd 
proceeding in the laboratory; but the 
moment the same operations and pro¬ 
cesses are to be carried on in the manu¬ 
factory, and on the large scale, the rea¬ 
soning and inductions of science are to 
be at once discarded; then, every tyro 
or i;:noramu5, down to the common 


stoker, is supposed to be a safer guide, 
and have a sounder opinion, than those 
who go into the inquiry with caution, and 
respect for chemical authorities and 
truths; and, by examining the laws and 
conditions of nature, as regards the fuel 
or other materials to be employed, are 
enabled to judge how far the sizes, pro¬ 
portions, and details of the furnaces or 
other vessels bear on such laws, and can 
be made instrumental in their develop¬ 
ment. 

And what is the operation, in respect 
to which the furnace is to be constructed, 
but an extremely complex chemical one, 
namely, combustion, or the chemical 
union of a combustible with the “ sup¬ 
porter,” or means of combustion, the 
oxygen of the air; and the involved 
considerations under which such union is 
to be effected ? 

Again, what is the operation, and the 
object sought, as regards the boiler, but 
the conduction or transmission of the 
largest quantity of heat, in obedience to 
those natural and chemical laws which 
govern such transmission, (itself a most 
difficult branch of science,) and the ab¬ 
sorption of such heat by the liquid ? And 
are all these involved and complex laws 
and processes to be set at nought, and 
the whole resolved by reference to me¬ 
chanical proportions alone P Is it rational 
or safe to follow' the suggestions of men, 
(though calling themselves “practical,” 
as every mere fireman or bricklayer 
does,) who are manifestly unacquainted 
with those processes, and the various and 
complicated conditions under which they 
are effected, in determining on the cha¬ 
racter or construction of the apparatus 
employed, or the mode in which the ma¬ 
nipulations are to be conducted ? Are 
we to reject the science of Leslie, and 
Davy, and Dalfon, when investigating 
the laws which govern the transmission 
of heat, the cause and character of com¬ 
bustion and flame, and the quantities and 
law's of the diffusion of the gases, the very 
eine qua non of perfection in the opera¬ 
tions of the furnace ? Are we to con¬ 
sider these great men as having written 
and laboured in vain, or their authority 
as dangerous, and to be set &ide, to give 
place to the “ instinct of ignorance ” of 
the “fireman and operative engineer,” 
as we arc gravely and offensively recom¬ 
mended to do in Mr. Armstrong’s Essay 
on Boilers? 
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But, further, it is not merely the che¬ 
mical processes of combustion in the fur¬ 
nace, and vaporization in the boiler, and 
the difficult, though all-important branch 
of the subject which the venerated Dal¬ 
ton has investigated, that are to yield to 
this scale of proportions, mechanically 
and mathematically considered. No; 
even their joint relation to the power of 
the steam-engine itself is to be deter¬ 
mined, to a fractional part, by this doc¬ 
trine of proportions. Now, although this 
** instinct of ignoraigcc ” has had its sway 
and influence long enough, the absence 
of any determined scale of relative pro¬ 
portions between the furnace, the boiler, 
and the steam-engine power js as noto¬ 
rious as ever, and the practical W'orld 
still calling out for information; and 
this, although Mr. Armstrong himself, 
with an admirable contempt of common 
sense 9nd chemistry, informs us that the 
whole is an extremely simple and well- 
defined mathematical process, and that 
all we have to do is to make the number, 
of horses’ pow'er, a geometrical mean 
between certain defined proportions of 
fire-grate and certain other defined pro¬ 
portions of boiler surface. Well may it 
be said, that 

** By line anil rule 
Works many a fool.” 

But the utter discordance which pre¬ 
vails among mechanical engineers, even 
of the highest standing, (of which L will 
hcraftcr give some illustrations,) not¬ 
withstanding all are still active and 
anxious in search after improvement 
and perfection : this absence of all sys¬ 
tem or accordance should long since have 
shaken public confidence in these dicta 
and “ rules,” which, however, have no 
better foundation than the kind of prac¬ 
tice here referred to. “The best way,” 
says the Essay on Boilers, “is to make 
the area of the fire-grate such, that the 
number of horses powder of the bqjler 
may be a geometrical mean between that 
area, expressed in square feet, and the 
area of the effective heating surface ex¬ 
pressed in square yards. This proportion 
gives a convenient rule for ready appli¬ 
cation in practice.” Can we, after this, 
wonder atthwwant of connexion between 
' * practice ’ ’ and chemistry in what regards 
the furnace and its chemical condition and 
processes ? This “ best way is indeed 
a summary squaring of difficulties: for 
here we have the chemical process of 


combustion—the conductive power of 
the metals—the evaporative action of 
fluids, and the dynamics of the steam- 
engine, all resolved, harmonized, and 
dove-tailed, as it were, in the most 
approved method; and, secundumartem, 
brought into the smallest possible com¬ 
pass—suited to the meanest capacity— 
peculiarly adapted to the “instinct of 
ignorance ”—condensed into a very nut¬ 
shell. So compact, indeed, that, as we are 
in the same page informed, these formulae 
express all “ the relations of those quanti¬ 
ties, sufficiently convenient to be inscribed 
in a corner of a tvfo-foot rule I” How 
edifying, yet Jiow concise! Can we, 
after this display, be surprised at the 
little advance that has been made since 
the days of Watt, while such pretenders 
and book-makers are suffered to be our 
guides, and such absurdities are palmed 
on the public under the false colouring 
of practical accuracy and mathematical 
truth ? 

But the error of considering the con¬ 
struction of furnaces and boilers, as 
resolvable by reference to mechanics and 
mathematics, rather than to chemistry, 
must further be pointed out dieforc we 
can see our way to a remedy, and avoid 
the labyrinth of difficulties into which 
this so called “practice” leads us. 
Many instructive proofs of this erroneous 
practice may be found in Tredgold and 
Armstrong. 1 will here refer to one 
furnished by the latter writer, in w’hich 
he draws his inferences, and takes as the 
basis of some notable calculations and 
formulx, some loose experiments made 
with a “common furnace pot, or boiler 
of cast iron, such as are usually set in 
kitchens.” 

Of this boiler pot and furnace, with 
their respective functions and results, it 
is worth speaking, seeing that they are 
taken as representing the “ unit standard 
of steam-boiler power," and the standard 
by Vhich the manufacturflig world arc to 
solve all questions of comparative com¬ 
bustion and evaporation. The propor¬ 
tions of this “ boiler pot" and its cubical 
contents—its heating surface—area of 
furnace—extent of draught and weight 
of fuel used, are given with admirable 
precision. Tl\,ese details should be given 
in the author’s ow n w'ords since they are 
to become the foundation of “ rule#" bv 
which to determine practically, 1st, All 
that belongs to the heating powers of the 
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coal: 2, the chemical equivalent of air 
required: 3, the relative size and pro> 
portions of the furnace: 4, the proper 
dimensions of boilers: 5, the required 
extent of heating surface: 6, the relative 
evaporative results of the foregoing: and 
7, and above all, the mechanical, mathe¬ 
matical, and even geometrical connexion 
between all these and the horse power of 
the steam! For as to any chemical con¬ 
nexion whicn might be supposed to exist 
between such details, quantities, and re¬ 
sults, tliey are unimportant, and beneath 
his notice: they are the mere **tram¬ 
mels” which science would interpose 
to “set bounds to prac^al results.” 

“This furnace pot” with which he 
experimented, “ was capable of holding 
eighteen or twenty gallons,” {plus ou 
moins.) “ The fire grate was six inches 
by eight, or one-third of a square foot 
in area; and the whole of the heating 
surface exposed was about three square 
feet. Into this boiler was measured two 
cubic feet of water, and after having 
caused it to boil, it was then found” 
(doubtless after much labour and calcu¬ 
lation) “ that by feeding the • furnace 
with coalv and the boiler with water, 
and at the same time managing the 
draught of the chimney so as to keep the 
water boiling nearly at a uniform rate, 
the consumption of good coal was at the 
rate of four and a half pounds per hour; 
and the quantity of water boiled away, 
in that time, w'as eooaclly two gallons, or 
very nearly onc^third of a cubic foot.” 
Admirable and accurate manipulation! 
The whole of these very elaborate details 
dubbed “ practical,” are so scientifically 
determined, and withal, so very conclu¬ 
sive, that it is not to be wondered at, 
that the comprehensive mind which could 
embrace the whole of this complicated 
boiler-put process, should also be satisfied 
with its claim to become the “ unit mea¬ 
sure of steam pow'er ” — the standard for 
all future calculations, and on wbich 
might safely be raised a superstructure 
to which the mechanical, practical, and 
scientific world might hereafter look with 
satisfaction and advantage. 

But let us sec how beautifully and in¬ 
geniously these details are worked up in¬ 
to a regular formula for the guidance 
of engineers. 

“How, as it is usual to reckon,” says 
the author, -“ that the evaporative power 
of one cubic foot of water per hour is 


sufficient to furnish steam for one horse 
power, we have only to multiply each of 
the foregoing results by three, to obtain 
the following proportions, viz.:—one 
cubic foot of water evaporated per hour 
requires one square yard, or nine square 
feet, of heating surface, one square foot 
of fire-grate, and 13ilbs. of good coal.” 
How simple and scientific! Let the 
reader only consider that this formally 
arranged tissue is seriously laid down and 
published as the datum line, to which 
all calculations are ^o be referred, and 
which is to settle all disputed relations 
between combustion of fuel, evaporation 
of water, and powers of steam. The 
applicability of this arithmetical equation 
a.id scale of proportions to the compli¬ 
cated chemical and dynamical details of 
furnaces, boilers, and steam-engines, ap¬ 
pears to the writer so important that he 
dw'ells on it with peculiar satisfaction as 
furnishing the “unit measure”—the 
great desideratum—the “ be-all and end- 
uaU’'of the questio vexata, combustion 
with all that belongs to conduction, eva- 

{ )oration, steam power, and even “ smoke 
)urning.” Ctm we be surprised, while 
such details as these pass current, how 
easily men are led astray, and so called 
“ practical ” rules obtain sanction among 
the unsuspecting class of “operative 
engineers.” 

Willi respect to the doctrine of relative 
proportions, the results, as shown in the 
tables inserted in your present volume, 
page 134, prove its utter fallacy, both 
as regards the areas of furnaces and the 
heating surface of boilers. To this, how¬ 
ever, 1 will, with your permission, 
return. 1 am, yours, &c. 

C. W. Williams. 

Liverpool, August Cth, 1812. 


PROGRESS OF FOBRIGN SCIENCE.. 

t 

Railtcay Accidents, 

The frightful accident of the 8th of 
May last, upon the Paris and Versailles 
Railway, has left an impression so dur¬ 
able upon the minds of im, and has been 
followed by so many discussions, me¬ 
moirs, and iirop^tions, of one sort or an¬ 
other, both in France and amongst our¬ 
selves, that it seems desirable to collect 
and arrange for future reference, the re¬ 
ports published in foreign journals, of the 
opinions and disoussions of continental 
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CDgincers upon tlic causes, &c. which led 
to this catastrophe, and generally upon 
those tending to railway accidents, and 
the means of avoiding them. 

We shall thus be better enabled to judge 
of the value of the sever^ plans or opin¬ 
ions enunciated, and this seems the more 
desirable now, as a committee of the 
mechanical section of the British Asso¬ 
ciation was appointed at its late meeting, 
to experiment and enquire into the sup¬ 
posed changes in the strength of axles 
upon railways, pro|}uced by their constant 
use—a change supposed by some to take 
place, and to be of sufficient importance 
to account for the fracture of axles in 
use, and consequent accident. ^ 

The accident took place on the 6th of 
May, and on the next day, M. Cordier 
read to the Academy of Sciences of Baris 
a note by M. Combes, engineer of mines, 
and flifilcially engaged as superintending 
government engineer of the steam en¬ 
gines existing in the department of the 
Seine. 

This note,—^which may be considered 
as the official communication of the acci¬ 
dent to the Academy—gives its details, 
which having been already published in 
various places, it is needless here to 
repeat. 

The foremost axle of the locomotive 
which broke is stated by M. Combes 
to have fallen between the rails, and hence 
broke off short at both ends —the frac¬ 
ture of the iron was lamtllar in large 
plates. 

The driving axle, also, of the four- 
wheeled locomotive was found broken, 
and the fracture appeared to have been 
produced by torsion. The tender of this 
engine was upset and broken. The six- 
wheel engine of Messrs. Sharp and Ko- 
berts, which came after the first or four- 
wheel one, was also upset, the axles bent 
and detached, but not broken: neither 
boiler was burst. The tender of, the 
second engine was also broken. The 
five carriages next the engine were 
thrown of a heap, and the hot coke 
thrown out of the fire-box of the large 
engine, fired first the jacketing of the 
boilers and the engines themselves, and 
immediately* after the carriages, which 
burned with such extreme rapidity, that 
they were consumed in about ten minutes. 

M. Combes concludes by saying, 
** without entering into a discussion of the 
causes of the accident, it must be obvious 


to every one that the locomotive on foiv 
vi'heels was the principal one, Md it 
seems proper that engines of this sort 
should no longer be employed.” 

To this paper M. Biot adds a note, in 
which he points attention to the fact that 
the death of the victims of this accident 
was due to their being locked up, and 
mentions, that on the St. Btienne and 
Lyons railway the carriages of the pas¬ 
senger trains are always separated from 
the engine and tender by an empty wag¬ 
gon, which, moreover, carries a spare 
axle; and that, bv means of a simple 
contrivance, the train can be instratly 
detached frorj the engine at the will of 
the conductor. This contrivance, it n^ 
be mentioned in passing, is due to M, 
Bergeron, a highly intelligent young 
French engineer, who gave an amount of 
it at the late meeting of the British As- 
soci.‘ition. M. Biot adds, that the struc¬ 
ture in general of railway carriages pre¬ 
sents only an adaptation of the common 
road carriage to railway purpose; and 
that those employed on the Belgian 
railways are of a very superior design, 
lie suggests that there is much room for 
improvement in the construction of rail¬ 
way coaches, and instances, as showmg 
the value of appropriate contrivance, that 
the freedom from any accident of the 
Parisian omnibuses is to he attributed 
chiefly to the ease of entrance and egress, 
&c. given by their peculiar constructitm. 
M. Elie de Beaumont adds, that on the 


Belgian railways the passengers arc never 
locked up—^and gives his opinion that 
the use of two engines to one train is 
dangerous, and sliould be abandoned. 
As each engine has its own chance of 
accident, we thus <louble the danger^ 
but still further, if one engine meeto with 
an accident, it tends to derange the se¬ 
cond, which, in its turn, by sliH forcing 
on the train, aggravates the danger due 
to the first. He considers that the mu¬ 
tual action of two enginPs, which cannot 
be made to work exactly with a coin¬ 
ciding action, tends to produce acci¬ 
dent. lie would not permit the use of 
more than one engine to each train, ex- 
ceptto mountslowly an inclincj^and recom¬ 
mends the construction of brakes, that 
could be applied instantly and simulto- 
ncously to the whole team; and that one 
or more wagons, filled with some Silastic 
_oV.Ai.LI nr(W>Mlc and follOW CRCU 


train of carriages. 
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At the next sitting of the Academy, 
on the J6th May, M. Perdonnct (who, 
it will be recollected, was engineer of the 
line) read a note, or memoir, which is 
chiefly an endeavour to set aside the con¬ 
clusions of M. Combes, previously stated. 
He proposes to consider three questions, 
bearing upon the causes of the accident, 
viz.— • 

1st, Are four-wheeled engines really 
more dangerous than those of six 
wheels ? 

2 nd. When a four and a six-W'heeled 
engine are coupled to one train, is it 
dangerous to place the four-wheeled one 
in advance, or should it br behind the 
other ? 

3rd. Would the use of small trains on 
the Paris and Versailles (left bank) rail¬ 
way be more or less dangerous than large 
ones, as at present ? 

On the first question, he comes to the 
conclusion that four-wheeled engines are 
not more dangt'rous than six-wheeled, 
and arc better for going round curves. 

His arguments are chiefly the authori¬ 
ty of certain lines of railway in England, 
the non-condemnation of them by the 
Committee V>f Parliament on railway ac¬ 
cidents—the fact, that if the fore-axle 
break either in a four-wheeled or six¬ 
wheeled engine, the foremost end falls for¬ 
ward, and the whole is thrown over—and 
that in the four-wheeled, if the driving- 
axle break it cannot let the engine down, 
as it is between six bearings—that in Ste¬ 
phenson’s six-W'heeled engines, w'ithout 
flanges to the driving- wheels, if the fore¬ 
axle break, the engines must run off the 
line—that on curves, the whole weight 
of the engine is sometimes borne by four 
of the wheels, and hence, the rails are 
broken by the enormous w'eight and the 
engine runs off the rails—and, finally, 
that cxpdVicncc on lines, w’here both sorts 
are used, or cither exclusively, there is 
no difference in the amount of acci-' 
dents. ** 

On the second qOestion he concludes, 
that the four-wheeled engine ought to go 
first, because less liable to run off the 
rails; and because a broken fore axle is 
as bad for one as for the other; and, 
lastly, because in gradually gathering up 
the heavy train, the less powerful engine 
should be in advance. 

On Ihe third question he concludes, 
that heavy trains are more safe and con¬ 
venient than a greater number of lighter 


ones, on this particular railway, where 
lighter trains would have to start, at least 
on holidays, from each terminus, every 
quarter'of an hour; and where any delay 
would be almost sure to cause the trains 
to run into each- other; and would pro¬ 
duce great danger in the very many 
crossings of roads on the level of the 
rails. He contends that two engines arc 
better than one, applied to a heavy train, 
because by their weight they give the 
power of rapidly stopping, in case of an 
obstacle ahead; and Kc thinks a train of 
dU carriages, drawn by three engines, 
would be safer than three trains of 10 
carriages, each drawn by one engine, 
because it is possible that a broken axle 
of an intermediate engine might not, (by 
the traction of the others,) be permitted 
to stop or derange the motion of the train 
until it would be stopped. 

He considers a moderate speed essen¬ 
tial, and that the serious nature of the 
accident was due to a peculiar and rare 
coincidence of unusual circumstances, 
viz., the breakage of a fore-axle, and just 
at the passage .of a public road over the 
rails. 

Lastly, he recommends the adoption— 

1. Of the attachment-hook of M. Berge¬ 
ron, before mentioned. 

2. The making the carriages of incom¬ 
bustible wood. (He says nothing as to 
the other materials composing them.) 

3. The use of w'agons before and after 
the train, loaded with inert matter. 

4. The establishment of an examination 
as to knowledge and ability, &c., of all 
locomotive engine-drivers, plate-layers, 
&c., and givitif/ them diplomas. 

Mr. Perdonnct entertains some doubts 
of the possibility, in a fiscal point of view*, 
of adopting the third proposal. 

The views contained in this memoir 
are not to be neglected; but they are, 
many of them, flimsy in the extreme, 
and throughout there is manifest a spe¬ 
cial pleading to prove that the arrange¬ 
ments made on the line, at the time of 
the accident, w'crc the best that human 
wit could devise, and that no blame is 
any where attributable. 

At the same sitting there was also read 
a memoir from a M. Manbyf called “ A 
Defence of four-wheeled Locomotives.” 
The arguments are almost precisely the 
same as those preceding, with the addi¬ 
tion of developing more fully the causes 
why six-wheeled engines fall forward 
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when the fore axle breaks. The only 
cause assigned, which has any pretension 
to novelty, is, that of the reaction of the 
issuing steam, &c., from the blast-pipe 
and funnel. The author concludes, that 
the fracture of a fore axle of any engine, 
of whatever sort, or of a carriage, must 
produce a sudden stoppage, and probably 
an accident; but denies that the number 
of wheels, &c., had any thing to do with 
the accident of the 8th of May, the real 
cause of which, however, he docs not 
specify. • 

Twenty-two other communications 
were addressed to the Academy, and arc 
nut published, but referred to the com¬ 
mission appointed upon thq previous me¬ 
moir of M. Perdonnut. The c'ommission 
consists of Arago, Poncclet, Coriolis, and 
Leguier. * 

A ^)ng letter was also read by M. 
Delessert to the Academy, from M. Pre- 
vost, who, it appears, is employed upon 
the London and Birmingham line, and 
describes the practice as regards engines} 
&c., on that line. There is in it nothing 
very much to the point, or-new to Kng- 
lish professional readers. M. Frevost is 
altogether in favour of four-wheeled en¬ 
gines, which alone arc used on his line ; 
and attributes the accident solely to ex¬ 
cessive speed: he would prohibit any 
speed upon inclines beyond .‘tO miles per 
hour. 

On the 23rd of May, M. Franchot 
brought before the Academy his contriv¬ 
ance for preventing a shock to the train, 
whenever the locomotive preceding is 
stopped by any cause. The contrivance 
consists in connecting the engine to the 
train by a scries of jointed parallelograms, 
like a Lazy tonys^" which are stretched 
at length while all goes on right; but on 
the stoppage of the locomotive, the pa¬ 
rallelograms are forced together, and each 
is reacted on by a spring. It is, in fact, 
a plan of uniting, in successiorf, a gieat 
number of separate buffers, and is not 
devoid of ingenuity. 

Another plan was also brought forward 
by M. JouiFroy, for effecting the same 
object, by means of brakes, acting con¬ 
stantly upon each individual carriage, 
and only relieved by the traction of the 
engine upon the draw'-bar in front of the 
carriage. As soon as the traction ceases, 
from any cause, the brake of each car- 
riatre instantly begins to act. No details 
are given, but a plan is said to have ac¬ 
companied the communication. It is hard 


to see, however, in what way some of 
the difficulties of detail arc to be got 
over; for instance, how the train is to 
be started with all the self-acting brakes 
on, or how backed. 

Seven other communications, not pub¬ 
lished, were also received, and the whole 
referred to the commission to report 
upon. 

(To be continued.) 

THE DISC PHENOMENON*—FIRST OBSERV¬ 
ED Jir MR. ROBKUTS, OF MANCHES¬ 
TER, AND NOT*BV M. CLEMENT DE- 

80KMES. 

Sir,—In y3ur valuable Magazine for 
July 9th, 1842, is a communication from 
Mr. W. Wynn on what he calls “ the 
disc problem,” to which you have ap¬ 
pended a note, stating that “ The phe¬ 
nomenon alluded to by your correspond¬ 
ent was first noticed by M. Clement 
Desormes.” This has been often said, 
but is nevertheless erroneous, as that 
gentleman first saw it exhibited at the 
works of Messrs. Sharp, Iloberts, and 
Co. of Manchester, in company with the 
late l)r. Henry, of the same pjace. 

I herewith send you a copy of a paper 
read to the Literary and Philosophical 
Society of Manchester, many of the 
members of w'hich were cognizant of the 
facts respecting my first observation of 
the phenomenon,—the visit of M. Cle¬ 
ment Desormes, to whom it was shown, 
—and his subsequent statement respect¬ 
ing it. That statement did not, however, 
distinctly affirm that it was first noticed 
by hitn, but merely gave the fact that 
such phenomenon had been observed, 
leaving it to be inferred by the reader, 
that it was then observed for the first 
time. The paper which I send was pub¬ 
lished in the Memoirs of the Manchester 
Tiiterary and Philosophical Society, with 
the note explaining that M. Clement 
D''.sormes first saw the*^henomenon in 
Manchester; and I believe that that gen¬ 
tleman has never denied the correctness 
of the explanation given in the note. 

The cause of truth and fair dealing 
induces me to request that you .will insert 
this in your Magazine and should it ap¬ 
pear to you advisable, also some extracts 
from the paper. 

I am. Sir, your obedient servant 

Richard Roberts. 

M.in( bcster, August 11th, 1812. 

The printed paper which Mr. Roberts 
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has been so good as to send us along with 
the preceding communication establishes 
incontrovertibly, that the merit of having 
first observed the remarkable phenomenon 
in question rests entirely with him. It is a 
pity that a philosopher of M. 'Dcsormes* 
eminence should not have had candour 
enough to spare Mr. Roberts thp trou¬ 
ble of thus reclaiming his own. The paper 
is entitled ' * Experiments and Observa¬ 
tions on Diverging Streams of Com- 

E ressed Air/’ and was read before the 
literary and Philosophical Society of 
Manchester, March 9,«1 827. The author 
is Mr. T. Hopkins, but the experiments 
related, as will be seen by^hc following 
extracts, were made by Mr. Roberts, with 
the assistance (latterly) of the writer of 
the paper:— 

** On the eleventh of October, in the year 
182-1, Mr. Roberts affixed a valve to the 
aperture of a pipe, used as a waste-pipe, for 
the purpose of regulatitig or equalizing tlic 
force of a blast of air which was blowing a 
furnace. To his surprise, however, he found 
that the valve, instead of being readily blown 
off by a strong blast, remained at a small 
distance from the aperture of the pipe, and 
was removed to a greater distance only by a 
considerable exertion of the power of the 
hand. This singular phenomenon was wit¬ 
nessed by many gentlemen, members of this 
society, in the same week, and appeared to 
be viewed by them all, as equally new and 
extraordinary.* 

“ Mr. Roberts made some ex^wriments on 
his air-valvc at the time, and various theo¬ 
ries were then suggested to account for tlic 
adherence of the .valve to the pipe. It was 
not, however, until the month of September 
ill the present year lK2ti, that I agreed to 
join him in making further experiments, a 
part of which I now proceed to give. 

4e Hi 3|e ^ ah 

Tlic valve was attached to one end of a 
scale beatn by a string, and balanced by 
weights placed in a scale, attached to the 
opposite end of t^e beam. The valve being 
thus placed on tnc seat, without any weiglit 
of its own to press downward, the stream of 
compressed air was admitted into the pipe, 
when the valve rose from the flange or seat, 
l-.S2nd of an inch, and there remained sta¬ 
tionary. Thirteen ounces, avoirdopoise 
weight, were now put into the scale, which 


* Monr. Clement, of Paris, was, I understand. In 
Maacheetcr at this period, and saw the air-valve 
adticre t'l the pipe, yet he aUerwards, it appears, 
represented the di&covery to have been made in 
Pr.inci’ Imij; subsequent to the time he saw it at 
Mr. lloberu’ works. 


raised the valve to 1-12ih of an inch above 
the seat. Twenty-six ounces raised it to 
l-8th of an inch,, and thirty-two ounces 
raised it to l-4tli of an inch, but any weight 
beyond this last caused the valve to fly 
abruptly off. 

** It thus appeared, that when fhe valve 
was raised from its scat a quarter of an inch, 
there was the greatest difference between the 
force of the issuing current of air pressing 
against the utider side of the valve, and of 
atmospheric pressure on the vpper side of 
the valve. The pressure of the atmosphere 
was greater than the Iforce of the issuing 
stream of previously compressed air, a 
w'cight of tliirty-tw'o ounces being requisite 
to establish an equilibrium. 

That we might ascertain what was the 
state of the stream of air under the valve, in 
different parts of it, four double syphon 
tubes were^^rocured, and proper quantities 
of mercury being put into them, thev wore 
inserted in holes made through the vmve at 
cortun distances from each other. The 
inserted limbs of these tubes being thus left 
^posed to the action of the stream of air, 
the compressed air w’us again admitted into 
the pipe, and the valve rose as before, l-32ud 
of an inch. 

« * * a: « « 

** From a general view of the results thus 
obtained, it appeared that while the valve 
adhered to the seat, and remained at but a 
small distance from it, a circular stripe or 
flat ring of attenuated air was found between 
the valve and its scat, and near to the aper¬ 
ture, the air at the same time in the parts 
further from the aperture becoming more 
dense, until close to the periphery it became 
nearly of common atmospheric density; but 
as tlie valve was raised, the ring of attenuated 
air approached the outer part or periphery 
of the valve. 

“ Tu find the form and nature of thi.s 
ring, it now appeared desirable that the dif¬ 
ferent heights of mercury in the same tube, 
indicating degrees of vacuum should be as¬ 
certained at small and equal distances, be- 
ginuuig at the edge of the aperture, and 
prootedin^ along a radial line to the peri¬ 
phery of the valve. 

Sc * 4: Sc 4c 

** These experiments showed, that until 
the valve was raised to a certain height above 
its seat, the under side of that part of the 
valve which was over the aperture, was ex¬ 
posed to a pressure of inches of mercury 
more than atmospheric pressure; and the 
under side of all the rest of the valve, form¬ 
ing an outer stripe or ring, was exposed to a 
pressure less than atmospheric, or had a 
partial vacuum varying from one and 8-lOths 
of an inch of mercury up to atmospheiic 
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pressure. The superior pressure against 
the under side of the centre of the Wive, 
must then have been counterbalanecd by 
the inferior pressure against the under side 
of that part of the valve which is nearer to 
the periphery,—and more than counter¬ 
balanced, for atmospheric pressure on the 
top of the valve was still so superior as to 
admit of a weight of 32 ounecs being 
applied, before that pressure could be over¬ 
come and the valve raised. 

4c * * * >li 

In endeavouring to account for these 
phenomena, it appeased, that the air in the 
aperture was projected or driven from the 
aperture as from a centre, in radiant lines 
in every direction through enlarging circles, 
and thus became attenuated os it was thrown 
off from the centre, in the way that light is 
diminished according to* its distance from its 
radiating point. 

* Sc 4c * 4c 4c 

“\l«benthe circular valve is placed on 
the seat, there is stagnant atmospheric air 
within the aperture. On the condensed air 
being admitted into the pipe, the stagnant 
air is put into motion, and before it canovcr> 
come the inertia of the valve, is forced be¬ 
tween the outer parts of the valve and its 
seat. The air, while being thus forced is, 
however, conipcllcd to diverge from a circle, 
whose diameter is 24 ths to one of a larger 
diameter, and is consequently dilated and 
atteuuiited. The impulse given by the com¬ 
pressed air on its first admission to the 
stagnant air in the pipe, causes the stagnant 
air to commence the process, but the com¬ 
pressed air follows instantaneously, and 
through the force with which it is impelled 
by the original moving power, is projected 
uuder the valve, and there forced to diverge 
with a velocity proportioned to the amount 
of the projectile force. 

“ The projectile force acting through the 
stream of compressed air, and the peculiarly 
shaped and confined space through which the 
air is driven, are then the causes of its dila¬ 
tation, until its degree of rarity is beyond 
that of the atmosphere, when atmospheric 
pressure on the upper side of the valve gjre- 
pondcrates. 

" This view will, perhaps, be illustrated, 
by supposing the compressed air at the edge 
of the aperture to be an elastic ring of 
22th8 diameter, and that every part of this 
ring shall be struck with equal force from 
the centre, in a radiating direction to the 
circumference. * By the time tliat the ring is 
projected to a sufficient distance to be a 
diameter of, say 4 inches, it will be stretched 
from a smaller to a larger circumference, and 
every part of the ring will be equally stretched 
or attenuated. It is not however necessary 


that the substance proj<M!tcd should be elas¬ 
tic, for if the ring were made of lead, the 
efiect would be the same; or if grains of 
sand, or small lead shot, could, in like man¬ 
ner, be thrown from a centre, in all direc¬ 
tions around, it is clear that as they were 
removed farther from the centre, the grains 
or shot would be more distant from each 
other, o^the streaqi of them would be more 
attenuated. 

“ It has been suggested, that the formation 
of the vacuum may be accounted for from 
the known tendency of a compressed spring, 
when liberated, to fly beyond the point at 
which it will Anally qpttle. But this action 
of a spring is only one instance of the opera¬ 
tion of a general law of nature which is ap¬ 
plicable to all bodies. When any body elas¬ 
tic or non-elastic is put in motion, its inertia 
causes it to continue in motion in the direc¬ 
tion in which it has been impelled until its 
force is expended. The force of a liberated 
metallic spring is expended in the effort to 
overcome the tenacity of the substance of 
which it is composed, while the force of a 
cannon ball, fired into an earthen bank, is 
expended oii tlic resistance presented by the 
earth; but it is projectile force that is ex¬ 
pended in both instances. 


Addenda. 

In a short time after the phenomenon of 
the adlierence of the air-valve was observed 
by Mr. Huberts, he ascertained, by experi¬ 
ment, without knowing that it had been 
done before, that water, when forced through 
a conical pipe, with considerable velocity, 
will di'aw out other water, placed below in 
an open vessel, if one end of a small tube is 
inserted in the conical pipe, and the other 
end is immersed in the water, in the vessel 
below: tlms showing that water, an inelastic 
fluid, produced the same effect that air did, 
'when rushing out in a stream, confined in a 
X)eculiar manner. And at the time this paper 
was going to press, water was, by pressure 
from a column of considerable lieigHt, made 
to issue from a pipe witli a valve placed over 
it, when the valve, instead of being forccil 
off hy the issuing stream of ^ater, was found 
to adhere to tlic scat, at a small distance from 
it. And when the apparatus was inverted, 
and the valve tKmscquenlly placed below the 
seat, upon tlie water being permitted to flow, 
tlic valve, instead of obeying the law of 
gravity and faffing by its own weight, or of 
being driven off by the force of the stream of 
water, adhered, with considerable firmness, 
to the seat.'* _ 
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APPENDICES TO mb. WBALE’S NEW EDITION OF TREDGOLD ON TUB STEAM- 

ENGINE AND STEAM NAVIGATION. 


Mr. Weale lias recently published two 
very useful Appendices to his excellent 
edition of Tred^ld on the Steam-engine 
and Steam Navigation. 

The first, (called Appendix C,) is by 
that industrious and promising young 
engineer, Mr, Samuel Clegg, jun., whose 

Practical Treatise on Coal Gas” we 
had occasion some time ago to commend 
to tlie favour of our readers; and is oc¬ 
cupied entirely with the well-known 
Gorgon engines, as* fitted toH. M. S. 
Ct/clops. “ For a correct delineation of 
our subject we are indebted,” says Mr. 
Clegg, ” to the liberality of the Messrs. 
Seaward; the late Mr. Samuel Seaward, 
whose premature death we have to de¬ 
plore, having expressed his anxiety for a 
thorough investigation of the Gorgon en¬ 
gines, and which it is now' hoped will be 
duly appreciated and valued by the pro¬ 
fession.” It will naturally be infer¬ 
red from this, that “ a thorough inves¬ 
tigation ” is what is contained, or at least 
attempted, in this Appendix. Strange to 
say, it coiftains nothing of the kind ! On 
the contrary, Mr. Clegg is at pains to 
assure his readers, beforehand, that ” no 
attempt will be. made to solve questions 
which admit of discussion., or have been 
contradicted, or differently answ’cred by 
different authoYs—no theories will be 
given—»o examinations of merit will be 
entered into; but merely simple expla¬ 
nations given of the engines as they are 
—the work they actually perform—not 
•tvhal they might be made to do." (Page 
y.) “ Thorough investigation,” therefore, 
there is absolutely none—nothing of the 
sort, to be “duly appreciated and valued 
by the profession.” The utility—by no 
means small—of Mr. Clegg’s Appendix— 
consists solely in its giving an exact and 
minute account of “ the engines as they 
are,” and “ the work they actually per¬ 
form.*' We artf disposed, however, to 
blame Mr. Clegg less for not trying his 
hand at the “ thorough investigation,” 
than for sundry not very wise reasons 
w’hich he gives for refraining from the 
attempt. “ It is not opinions w'hich are 
wanted now, for they are already va¬ 
rious.” “ Much has been said about the 
Gordon engines—much both for and 
against—ingenious arguments have been 
used on both sides, but the cud finds us 


exactly as we w'cre at the beginning.’ 
“ In every description of steam-engine, 
and in all machinery whatsoever, there is 
some fault; no class of work is perfect, 
and it would be unreasonable to expect 
the absence of every defect in the Gorgon 
engine.” All this, and much more to 
the same effect, we feel bound in friendly 
sincerity to tell Mr. Clegg, is sad twaddle. 
Words—nothing hut words. We should 
be sorry to think that he is unequal to the 
task of such a “ thorough investigation;” 
but w'e must at the same time confess, 
that W'e never met with reasons for not 
grappling with a subject, which savoured 
more of inability to do so. Where, after 
all, exists the necessity for “ the thorough 
investigation” talked of? We cannot 
help thinking that Mr. Clegg murt have 
greatly misunderstood “the anxiety” 
which the late lamented Mr. S. Seaw'ard 
/‘expressed” on this point. Mr. Samuel 
Seaward w'as not ignorant, of course, of 
the excellent explanatory pamphlet on 
the Gorgon engines, written by his bro¬ 
ther, Mr. John Seaward; and the ut¬ 
most he could have meant to convey to 
Mr. Clegg must have been, a w’ish to 
have the arguments of that pamphlet 
weighed, sifted, and tested, in every pos¬ 
sible way. 

The plates illustrative of the construc¬ 
tion of the Gorgon engines arc ten in 
number, and produced in a style which 
does unexceptionable credit both to the 
author and publisher. Some valuable 
assistance in this department, from Mr. 
M J. Biven, late draughtsman to Messrs. 
Seaward and Co., is very gratefully and 
properly acknowledged. They are all 
“given to a w'orking scale, or with 
figured dimensions.” 

From the letter-press explanation w'e 
mi|pt find room for a few extracts:— 

The Slides. 

“ The slides, which admit the steam above 
and below the piston, and open passages 
therefrom to the condenser, are those jia- 
tented by Mr. S. Seaward in iH.'lf}, and are 
peculiar in their construction, quite inde¬ 
pendent of one another, anfi therefore cap¬ 
able of separate adjustment. Any degree of 
expansion can be given to the steam by 
altering tlie throw of the steam slide by the 
grooved lever and horizontal rod; the slides 
themselves are of cast iron, 3 inches thick, 
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11 inches deep, and 25 inches wide, faced 
against a cast-iron packing piece, dovetailed 
into the nozzle, and jointed .with elastic 
packing. The slides are kept up against the 
packing pieces simply by the pressure of the 
steam. 

“ The exhaustion slides are kept tight by 
the effects of the partial vacuum behind them, 
and work against a packing piece on the side 
nearest to the condenser. 

** The steam slides are attached to their 
rods by knuckle joints, which suffer them to 
open outwards, should they be acted ujmn 
by undue pressure inside the cylinder, &us 
forming s^ety-valve^ 

The adjustment of the slide is (HRh, that 
when the piston has descended flhs of its 
path the steam is shut off, and when quite at 
its bottom stroke, the lower slide-valve is 
open ^ths of an inch, and the upper exhaus¬ 
tion slide open 2| inches. 

“ The area of the steam passages is 
3*25 X 21 = G8*25 sqiiare inches, being in 
the rdlio of 1 to 47*13 of the area of the 
cylinder. 

The area of the exhaustion passages is 
5*^25 X 21 = 110*25 square indies, being a 
ratio of 1 to 29*17 of the area of tlie cy- 
linder.” 

The Saline Detpctorg, 

“ The Saline Detector applied to the pre¬ 
sent boilers consists of a glass tube fastened 
on to the front of the boilers, and open to' 
them below the water level, containing, 
therefore, water of the same density. Two 
glass hydrometer balls are placed within it, 
one heavier than the other, but the weight of 
both being greater than their bulk of sea¬ 
water, when containing ^ of salt, they re¬ 
main at the bottom of the tube in the first 
instance. When the evaporation and satu¬ 
ration has continued until the water contains 
of salt, the lighter ball rises to the sur¬ 
face, and it becomes necessary to blow out. 
The second ball is adjusted to rise when the 
saturation is equal to about which is 
beyond the limits prescribed by practice. 
The “ blow-out" pipe is carried to within a 
few inches of the bottom of the boilers, so 
that tlie more dense water is ejected; uud 
when tlie lighter hydrometer ball sinks again, 
the blow-out cock is shut. 

“ The safety-valve loaded to 35 lbs. per 
square inch insure the boiler against an ex¬ 
plosion; but the engine-man requires a 
gauge to enable him to keep up his steam to 
the proper cl^ticity, and this instrument 
consists simply of an inverted syphon-tube 
of wrought iron, partly filled with mercury, 
open to the steam at one end and to the 
atmosphere at the other. The pressure of 
the steam, therefore, depresses the mercury 
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in one, and causes it to rise an equal height 
in the other leg: a rod of wood, floating on 
the surface of the mercury in' the latter, 
marks lbs. upon a scale of inches. The bore 
of the tube must be equal in both legs, other¬ 
wise the mercury will not rise so much in 
one as it sinks in the otlier, and, as a con¬ 
sequence, will not show the pressure cor¬ 
rectly. 

" The atmospheric or roverse-valve is 
added to the boiler to guard against the 
effects of external pressure, as tbh steam 
cools after the fires are let down. It is some-s 
times considered sufficient for this purpose 
to open the safety-valve, but a reverse-valve 
is now generally added: it consists of a 
valve Gtted against a seat, and opening in¬ 
wards, being k%pt shut by a small lever and 
weight." 

Steaming Capabilities. 

[Extract from a letter from Mr. Frederick 
Robinson, Mate of the " Cyclops," to 
Mr. Weale, dated Alexandria, 17th April, 
1842.] 

Tlie steam can be raised ftorn cold 
water, temperature 60°, in about 75 minutes, 
with about ^rds of a ton of coals. After two 
years' experience, it is found that 21 hoars' 
consumption averages 21^ tons, or about 1 
ton per hour, equal to about 7 Hw. per horse 
]>ower per hour, and which, at an average 
rate of 8*1 miles per hour, leaves the ex¬ 
pense of steaming about 3s. lOd. per mile, 
if we use the following prices for the con¬ 


sumable stores, viz.. 

Coals, x^er ton. 30«. 

Oil, per gallon. 4a. 

Tallow, per lb. bd. 


Oakum, per lb. bd. 

And these are believed to be the average 
Mediterranean prices. 

“ The maximum speed attained by Cyclops 
is thought to have been 11 knots, though 
there has never been more than 10*5 re¬ 
gistered in tlic log-book; this is when in 
good trim for speed, having about 100 tons 
of coal on board, and drawing betwicen 15*3 
to 15*6 forward, and from 15*9 to 16*3 aft. 
The average speed in moderate weather, with 
between 200 and 300 tons oi coal on board, 
ann drawing 15*9 forwar^ 16*6 aft, or there¬ 
abouts, is 9 knots. 

“ As a frigate she is most serviceable; 
and, but for her want of power, conld 
scarcely be improved vpf'n. It is princi¬ 
pally in towing heavy ships that her want of 
power is most conspicuous : her burden, as 
before stated, is 1,195 tons, while her en¬ 
gines are but 320 horses. Her rate of tow¬ 
ing the line-of-battle shijis and small three- 
deckers, (like Uie Princess Charlotte,) has 
been 6 or 6*2 knots per hour; and the 
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expense of taking them to sea, o\it of Malta 
Harbour, has been estimated at '6L 10». each 
vessel. The fael used has been chiefly Scotch 
and Welsh, and, when mUfed, has been found 
to burn well; bitt if used separately, it has 
been found tW there is a diffSBrence of nearly 
one found per horse power per hour in the 
consumptbn, the Welsh being the most ex¬ 
travagant. It is a difficult matter to ari'ivc 
accurately at &e wholesale consumption, for 
it is a common complaint in the service, that 
the quantities of coal stated in supply notes 
from the dock-yards always greatly exceed 
any estimate or measurement for consump¬ 
tion ; there being always a great difference 
between supply and expenditure." 

Sxpense Steam Fdgatea. 

" As the expense of the year 1841 may be 
interesting, I shall here quote it: it will give 
an idea of the estimate for a steam navy. 

** Daring the year 1841 the Cpclops’ ser¬ 
vices were as follows:— 

Under Steam. 

1462 hourssslO'GlO miles; maximum 10.2. 

Under Sail only. 

624 hours s 2*95 miles; maximum 8*2. 
Coals, 1462 tons, at .30s.A’2,193 


Tallow, 1830 lbs., at 5d. . 38 

Oil, 183 gallons, at 3^. 2(f. . , 29 

Oakum, 18C lbs., at 2Id. 1 

W^ages... 5,300 

Provisions .. 3,589 

Other stores, wine and tea, say about 500 


A'l 1,650 

Or rather less than 1,000/. for each hundred 
tons burden." 

The second of these Appendices (called 
Appendix D) is devoted to the subject of 
‘‘The Archimedean screw, or sub-ina- 
rine propeller,” and is written by Mr. 
Elijah Galloway, the author of the His¬ 
tory of the Steam-engine,” and inventOr 
of the paddle-wheel known by the name 
of Morsan^ wheel, as also of the divided 
or cyrToidal paddle of more recent 
date. “ 

Mr. Galloway gives first a “ history of 
the invention.” «He finds traces of it 
in the “Machines ct Inventions aj)- 
prouvdes par 1*Academic Royale des 
Sciences,” 1727—1731; also, in a work 
by Paucton, '“on the Theory of the 
Screw of Archimedes,” 1768; and, what 
is more remarkable, produces document* 
arv evidence of^ its having been success¬ 
fully «applied in the British navy as early 
as 1802, (by manual power of course,) 
to move ships of war in action. The in¬ 


ventor of this British application of it was 
a Mr. John Shorter, of Wapping Wall, 
from whom Mr. David Napier obtained, 
at a subsequent period, the particulars 
disclosed in the following extract— 

“ Mr. Napier having made some experi¬ 
ments with a screw which he believed to 
have originated with himself, showed it to 
various persons, and thereby became ac¬ 
quainted with Mr. Shorter's previous trials; 
and having found that person to be living in 
Southwark, he called upon him at his resi¬ 
dence, and was shown a large collection of 
models of the screw propeller applied in the 
dead wood, the quarter, the bow, at the 
vessel’s sides, and, in short, in every possi¬ 
ble position. The screws also were varied 
in their form, consisting of one continuous 
thread, of two, three, and four threads, of 
mere vanes, like a windmill, and of a single 
arm. Indeed, Mr. Napier states that he 
appeared to have contemplated every possi¬ 
ble arrangement, and that his modelr.com- 
prised most of the modifications now before 
the public. He showed Mr. Napier a num¬ 
ber of experiments in a reservoir he h^ 
(Sonstructed for that purpose in his work¬ 
shop, by which it appeared that the best 
performance arose from a single blade or 
arm projecting from an axis, and this seems 
to have been the form he used in its adapta¬ 
tion to the vessels referred to in the certifi- 
cattM. The position in which he fixed them 
is doubtful, but the impression is that they 
were placed one in each quarter, the axes 
passing through stuffing-boxes.” 

Marcstier, in his memoir on the steam 
navigation of the United States, 1824, 
described several methods of propelling 
on the principle of the screw, which had 
been either “tried or proposed.” A 
year later, Mr. Samuel Brown, the in¬ 
ventor of the gas vacuum engine, applied 
a propeller on the principle of the screw 
to a small boat (at the bow) which he 
had fitted with his new engine— 

” With this vessel several trips were made, 
principally between London Bridge and 
BatCersea, though occasionally below bridge. 
In this vessel, we are informed, there were 
sometimes as many as thirty persons carried 
at once, at an average speed of 6 to 7 miles 
per hour. On one occarion, she passed 
through Battersea Bridge at Ae same tlpic 
as the Diana Richmond boat, and passed 
the current in .less time thin the Diana, 
though tlie latter is stilted to have been 20- 
horse power.” 

Trcdgold mentions several other par¬ 
ties by whom the idea of screw propul- 
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sion was at different times taken up, tried, 
and abandoned. 

But though all these facts show that 
the propelling power of the screw is ** no 
new discovery,” they prove at the same 
time that it had never been turned to 
any practical account down to the recent 
eriod, (183G,) when Mr. J. P. Smith 
rought it so prominently under the no« 
tice of the public, by his patents, and by 
his successful experiments with the Ar> 
chimedcs. Mr. Galloway pays a well- 
merited tribute of praise' to the Messrs. 
Rennie, for the active and public-spirited 
part which they have taken in carrying 
out Mr. Smith’s plans to a successful 
issue. After describing some experi¬ 
ments which Mr. Smith had made with 
a small model vessel, he thus proceeds— 

“ The results of these trials were so satis¬ 
factory as to lead to the formation of a 
Company under the title of ‘ The Ship Pro¬ 
peller Company.' Tlie system of propul¬ 
sion was, however, so unpopular among 
manufacturing engineers and scientific meit 
generally, that it was some time before a 
manufacturer could be found to undertake 
an order to construct the engines and machi¬ 
nery fur a large experimental vessel. Messrs. 
George and John Rennie (sons of the cele¬ 
brated Mr. John Rennie) having, however, 
witnessed several trials with tlie little expe¬ 
rimental vessel, and satisfied themselves that 
the invention was one of considerable promise, 
not only undertook the order, but contri¬ 
buted largely towards the necessary funds 
for carrying out the designs of the Company. 
It may be interesting to state that an inven¬ 
tion which has been so far established that 
it has now become a subject of honourable 
competition to discover and apply tlie best 
arrangement of machinery and form of {iro- 
peller, was, at that period alluded to with 
ridicule, or at best with expressions of re¬ 
gret that Messrs. Rennie should sport with 
their reputation and a Company with their 
capital in so hopeless a project. Such facts 
as these caunut be .considered unworthy of 
notice, as showing the vast difficulties wliich 
oppose tlie prosecution of a new discovery 
and as proving that the successful practical 
application of a mechanical invention is at¬ 
tended with as many obstacles, and requires 
the possession of a quality of mind, almost 
as rare and as valuable to the community as 
the highest powers of invention.”—p. 12. 

The machinery of the Archime¬ 
des is then very fully described,* and 

* We obaerve.by the way, among thii machinery; 
a '* peculiar coupling," as It is styled, (Fig. 10,) 
which happens to be precisely the same os that 
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illustrated by a copper plate, on a 
large scale, as well as by numerous 
wood engravings. After this come 
the experiments made with the. vessel 
under the superintendence of Captain 
Chappell, with the results of which our 
readers arc already familiar. The con¬ 
clusion^ which Mr. Galloway deduces 
from these experiments is of rather an 
equivocal character. ** As far as the 
question,” he says, can be decided by 
such trials as we have enumerated, there 
can be no doubt that the performance of 
the screw has not been proved to be infe¬ 
rior to that of the paddle-wheel.” Neither 
does Mr. GaHow'ay think it possible to 
venture further in the way of opinion, 
“ until two vessels of the same form and 
power (one fitted with the screw and the 
other with the paddle-wheels) shall have 
made several voyages, so as to test their 
comparative advantages in various kinds 
of weather.” And a double experiment 
of this sort is, it appears, about to be 
actually made by the Admiralty—orders 
having been given to fit out the Rattler 
and Polyphemus, two sister vessels, with 
steam engines of precisely tl^ same de¬ 
scription and pow'cr—the former to be 
propelled by the screw, and the latter by 
paddle-wheels. 

Mr. Galloway favours his readers in 
the meanwhile with a mathematical 
investigation of “the relative value of 
th'! paddle-w'hecl and the screw, as re¬ 
gards the proportion which’ the propell¬ 
ing effect bears to the pow'er employed.” 
llis conclusion on this head is— 

” That when the paddle-wheel is at an 
ordinary immersion, and the slip equal in 
both systems, the advantage is somewhat in 
favour of paddles; but that when a vessel 
with paddles is deeply laden, or rolling con¬ 
siderably in a sea-way, so as to imiperse the 
wheel beyond a certain dip, or when the. 
screw is so constructed as to have less slip 
than the paddle, the advaii^age is in favour 
of'ftie screw. And farther, as a beam wind 
necessarily depresses th^ lee wheel so as to 
cause it to be disadvantageously immersed, 
a steamer with paddles can only partially 
avail of such a wind ; while with tlie screw 
there is no such limitation, and canvass can 

made use of in Craven’s Chimney Sweeping Ma¬ 
chine, of which an account is given in our 990th 
Nuuiiwr, and wiiich is there supposed by us to be 
new, and commended as a contrivance “ o( great 
ingenuity, and applicable to many other purposes." 
Hot the ilrst instance, by a great many, of a good 
thing being/invented by two different parties, 
wholly independent of each other. 

K 
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consequently be used to the same extent as 
in a sailing vessel. The advantage possessed 
by the screw in this respect wa% clearly 
proved in the trials between the Archimedes 
and Hur Majesty’s steamer Wiiigeon, where 
the latter vessel was superior to the former 
in calm weather or a head wind, butiq/enor 
with the wind a-beam.” p. 37. 

The “slip or recession of the*8cn?w,” 
Mr. Calloway considers to be almost 
entirely a question of magnitude; for 
** if we increase the diameter without 
altering the pitch, we reduce the slip 
without increasing the velocity at which 
it would be required fo drive the screw.” 
The increase of diameter p’ould of course 
increase the surface friction ; but not to 
such an extent, Mr. Galloway thinks, as 
to make the total friction greater than in 
the case of paddle •wheels. But whatever 
the amount of the “ slip ” may be, it 
would seem, from a very curious fact, 
which has recently come to light in the 
course of some experiments made at 
Bristol by the parties concerned in the 
erection of the Grea/ Britain, (late 
Mammoth,) that it may be more than 
compensated by a new source of power 
derivable Worn the form given to the 
stern. 

“ A series of trials of die ArehimeHes have 
been made at Bristol with different kinds of 
propellers, in which the form and number of 
the threads were varied. The writer has 
not been permitted to publish these experi¬ 
ments, as they were not considered sutlici- 
ently accurate for that purpose.* In one of 
them the vessel advanced a greater dis- 
tance than the screw could have propelled 
her in still water, or, in other words, if the 
screw had been worming its way through a 
solid body the vessel would not have ad¬ 
vanced so far as she did in the experiment 
alluded to. This appeared so paradoxical 
that the author questioned its accuracy, but 
inquiry Has confirmed the fact, while further 
investigation has furnished a probable reason 
for the seeming anomaly. 

“If we obse^e the motion of vesfels 
through the water with full after bodies, or, 
what is the same thing, if we notice the ef¬ 
fect of a current acting against the piers of 
bridges, we find in the immediate wake there 
is a quantity of fluid which approaches a 
state of rest, and round which the active cur¬ 
rent forms an eddy. In such cases, a piece 
of floating matter will sometimes retain its 
proximity to the vessel or pier for a consi¬ 
derable time. I%i8 obviously arises from 

- ■ ■ — u mmmmm ^ ^ ■ ■ ■ ■ ■ ■ - - , 

* Tlie results at regards speed were decidedly in 
favour of the original screw of the AreMmsdet. 


the disposition of the water, according to 
the first law gf motion, to continue in the 
same state of rest or movement. In the 
case of a vessel the water must fall in to fill 
up the cavity which the vessel leaves, and in 
doing so, flows after the vessel in her on¬ 
ward course. The velocity of such current 
is decreased by constructing the after body 
with finer lines, which would allow the water 
to fall into the space more gradually, and 
more from the sides of the cavity than when 
the form is full; but such u following cur¬ 
rent must ever exist even in the most deli¬ 
cate form. The propSller, therefore, being 
placed in a position where such a current 
exists, has a force acting against its surface, 
so that, although it really slips through the 
fluid against which it exerts its power, its 
motion in relation to the surrounding and 
inactive water seems to coincide with the 
action of a screw in a solid body, and, as in 
the instance alluded to, even to exceed the 
progress which such a screw would ifiake.’’ 
p. 33—35. 

The number of threads which should 
be given to the screw, is one of the many 
points relating to the present subject still 
remaining to be determined by experi¬ 
ment; but Mr. Galloway mentions that 
“ a sensible improvement was produced 
in the^speed of the Archimedes by sub¬ 
stituting the double thread for the ori¬ 
ginal single one.” 

In the case of the there was 

but one screw employed, which was placed 
longitudinally in a hole cut in the dead 
wood immediately before the rudder. 
Instead of this, it has been ))roposcd to 
make use of two screws, one at each side 
of the dead wood, or one at each 
side a-rnidships. Mr. Gallow'ay thinks 
rather favourably of the former plan, but 
entirely condemns the latter. 

The means of communicating motion 
from the engine to the screw are investi¬ 
gated under the three different heads of 
Toothed IVheels,—Bands or Hopes,—' 
KadnContact by Pressure of Smooth Sur¬ 
faces. The “ toothed-wheel” mode, which 
was that adopted in the Archimedes, Mr. 
Galloway admits to be “ not a desirable 
arrangement,” because of the liability of 
the teeth to get stripped off* “by any 
sudden change in the resistance or from 
imperceptible decay.” “ Bands” of all 
sorts he objects to because of their “ lia¬ 
bility to stretch,” and of the rapid de¬ 
struction resulting from the employment 
of tightening pulleys; and “contact by 
pressure of smooth surfaces'* (more com- 
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monly called adhesion) if obtained by a 
peculiar method of his own, now for the 
first time submitted to the public, but 
for a description of W’hich we must refer 
to the work itself, he seems to consider 
the most unobjectionable of any. 

We entertain a very favourable opinion 
of Mr. Galloway’s “ownbut at the same 
time wc feel bound to remark that he 
has done any thing but common justice 
to the “band” system. All bands do not 
stretch, not at least at any strains to which 
screw' shafts can ofdinarily be exposed: 
the metal bands, for example, of JKcwall; 
and if the existing fact w'erc otherwise, it 
w'ould not, w'c apprehend, be difficult to 
devise a band that would be as unstretch- 
able as any solid cylinder ever produced. 

Again; bands, when they do break, 
can be readily repaired or replaced, while 
wheejt^ stripped of their cogs, or of any 
number of them, are either beyond repair, 
or must remain as they are till the vessel 
returns to port. For these reasons wc 
consider the band system to be indisput* 
ably superior to the toothed-wheel one, 
and one, moreover, which will answer 
well under all circumstances; though, 
according to Mr. Galloway, and for the 
b.ike (we cannot help suspecting) of better 
clearing the way for “ my own,” he 
places both in the same category of in¬ 
efficiency. 

Mr. Galloway gives by way of supple¬ 
ment to “ the Archimedean Screw,” 
descriptions of “Ericsson’s Propeller,” 
“Mr. Rennie’s Spriral Propeller,” (i. e. 
the Conoidal—\\» paternal and much 
filter name,) “ Hunt’s Propeller,” 
“ Blaxland’s Propeller,” “ Mr. David 
Napier's Propeller,” “ Captain Carpen¬ 
ter’s Propeller,” and “ Modification by 
the author,” (another design of “my 
own.”) 

“ Ericsson’s Propeller,” appears to 
have been a bit of a puzzler to our au¬ 
thor. The average performance of* the 
Archimedes during the trial under Capt. 
Chappell was about Similes an hour; but 
the Robert Stockton^ a vessel fitted with 
“ Ericsson's Propeller,” “ ran (on the 
Thames, with the tide) 9 miles in S6 
minutes,” S3 more than 15 miles an hour. 
To account fairly for this without giving 
altogether the go-bye to the “Archi¬ 
medes” w'as a matter of difficulty; and 
so, to get rid of the difficulty, Mr. Gal- 
low'ay places the whole difibrence to the 
account of some possible difference in 
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“the power of the engines.” This we 
must take leave to say is not investiga¬ 
tion after the manner of Tredgold^ but 
palpable bap-hazard assertion after the 
worst manner of quacks and empirics. 

Mr. (George) Rennie’s Conoidal Pro¬ 
peller is treated more amusingly, though 
we eanpot say more justly or philosophi¬ 
cally. It consists, Mr. Galloway tells us, 
of “an inclined plane wound round a 
logarithmic cone or spire”—meaning to 
say (we presume) of an inclined plane 
produced by a straight line wound round 
a cone. It exhibits, moreover, accord¬ 
ing to Mr. Galloway, certain “ distin¬ 
guishing featiffes, which are founded on a 
close observation of the forms which Na¬ 
ture has given to the impelling organs of 
those of her creatures which move through 
the waters but though he admits, (so 
candid is he !) that it is “ a safe prin¬ 
ciple to assume, that the Great Archi¬ 
tect has adopted the very best forms in 
all his works,” he cannot bring himself 
to allow that Mr. Rennie's “close ob¬ 
servation” of this very best of all pos¬ 
sible models has been of any practical 
use. It does not suit him, (apparently,) 
to say that it has, and he docs not like to 
say flatly that it has not, (which,*how¬ 
ever, is evidently his real opinion). But 
as it was requisite he should say some¬ 
thing on the subject, (this d la Charles 
RuUer,) he treats his reader to the fol¬ 
lowing precious piece of seeming wisdom ; 

“The difficulty which we have to encoun¬ 
ter in our imitations arises generally either 
from onr not understanding all the purposes 
of the arrangement, or from our inability to 
apply them in the same way, or give them 
the same properties. Thus the propelling 
effort of the fish is given out by an alternat¬ 
ing action, and a form similar to his tail 
may not be equally well adapted td rotatory 
motion. Tlie hsh is also endowed with life, 
and his tail is elastic, so that be suits it to 
tbd motion of the fluid i^ such a manner 
that the form may lose its best properties if 
not thus regulated and changed at the will 
of the animal.”—p. 54. 

And so, Imcause Mr. Galloway cannot, 
or aficcts not to understand how a num^ 
her of rectilineal movements can be con¬ 
verted into a rotary one, (that is, practi¬ 
cally speaking,) and fancies, or aff^ts to 
fancy, that there is something in the 
“ will ” of a fish quite independent of its 
“ tail,” Mr. Rennie’s most scientiflo and 
N 2 
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most efficient propeller is passed over as 
a thing of no regard 1 

Not, however, be it confessed, without 
more than a due share of the *' soft saw¬ 
der.” *‘For, after all,” quoth Mr. Gal¬ 
loway, there is something extremely 
pleasing in these modifications, which 
will secure admiration for their refined 
elegance and ingenuity^ whatever may 

BE TUEIB ULTIMATB EFFICIENCY.” 

Faugh! AYhy does he not say, at once, 
tohat he thinks, which is, manifestly, 
that they are all fudge? Has he any 
notion how much he ii^ults the objects of 
his fulsome adulation, by supposing that 
they can take any pride i£ ** elegance ” 
or ** ingenuity,” which has not ** ultimata 
efficiency ” for its sole end and object ? 

Hunt’s Propeller ” is the next which 
comes under Mr. GalloM ay’s killing kind¬ 
ness. Here he quite omits to state, that 
the inventor sets no store whatever on 
the form of his propeller, (Sec Mech. 
Mag., No. 880, for June 20,1840) and he 
mentions, incidentally only, what is, in 
fact, the sole distinguishing feature of this 
very clever invention, namely the combi¬ 
nation of die propeller and rudder in one. 

“ Blaxland’s Propeller ” fares still 
worse. It is said to resolve itself into 
a method of making the screw by sub¬ 
stituting circular blades for the triangular 
plates described and shown as the mode 
of constructing the screw of the Archi¬ 
medes i'* and ^et we arc told, that “it 
must necessarily be inferior in effect to 
the screw of the Archimedes ”—that is, 
inferior to w’hat it is said to resolve itself in¬ 
to! Neither is any notice whatever taken, 
(except in the w’ay of literal description,) 
of what undoubtedly forms the best fea¬ 
ture of the Blaxland Propeller—the mode 
in which the power of the engine is com¬ 
municate by bands to the screw*-shaft. 

Mr. David Napier’s plan consists in 
placing two wheels, only partially im¬ 
mersed, at the stern of the vessel, on&a 
little in advance of the other, so that the 
blades of one just clear the axis of the 
other. “ An iron steam-vessel,” says 
Mr. Galloway, “ has been constructed by 
Mr. Napier, for carrying this contrivance 
into effect, which, though obviously de¬ 
fective in form, (her after end terminat¬ 
ing nearly in a square, and the pro¬ 
peller^ consequently, consuming a large 
portion of their pow*er in the dead water 
thus produced,) has attained a speed of 
11 miles per hour.” Mr. Galloway for¬ 


gets that he had just before shown, by 
the Bristol experiments, that a stern 
somewhat square is the very best form for 
a screw propeller. 

Captain Carpenter, as our readers are 
aware, employs two propellers, consisting 
of flat blades of a trapezoidal form, 
placed in the after quarter of the vessel. 
“ The chief defect ” which Mr. Gallo- 
w'ay finds with this arrangement is, “the 
making the blades plain sutfaccs, in¬ 
stead of sections of screw’s; the result 
will either be excessive displacement at 
the outer portions, or in direct opposition 
to the vessel's progress at the parts near 
the centre.” 

Mr. Galloway’s “own” plan is thus 
described. 

“Tlie parts of the screw near the centre 
expend the greatest portion of their clTort 
in turning the water round without p.iding 
considerably in the populsion of the vessel. 
The object of several of the inventions we 
hare described has partly been to obviate 
t^is defect. The evil may be in a great de¬ 
gree remedied without departing considerably 
from the form of the screw of the Archi¬ 
medes. To demonstrate this, let us suppose 
the inner portion of that screw to be re¬ 
moved, and the outer part to be merely at¬ 
tached by arms radiating from the axis to the 
leading and after end of the screw, and that 
to the loading arms a number of cords or 
flexible lines be affixed. Under such cir¬ 
cumstances, if the screw be made to propel 
a vessel at its maximum velocity, these cords 
or flexiblo linos will generate helices in their 
progrc.ss through the water. The pitch of 
these helices, however, will be less than the 
pitch of the screw, ina.smucli as they will 
coincide with the actual motion of the vessel, 
vrhile the screw has a pitch equal to the ves¬ 
sel’s motion in addition to its own slip. 

” If, therefore, we could construct the part 
of the screw nearest the centre in the form 
of the helices thus generated, we might make 
the screw with threads continued from tlie 
axis to thq periphery, but without, diagonal 
loss Hear the centre; and to approximate to 
this as much as possible, the writer proposes 
to decrease the pitch from the periphery to 
the axis, so as to make the parts near the 
middle coincide with the vessel’s motion. 
We consider its chief value to consist in its 
enabling us to attach the screw to the axis 
tlie whole of its length, as in Hie case in the 
screw of the Archimedes, but without the 
same loss of power.”—p. 62. 

As regards all that part of the preced¬ 
ing plan which consists in removing the 
inner portion of the screw, Mr. Galloway 
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has been anticipated by Mr. John C. 
Haddan, who patented, 22nd Jannary, 
1839, a plan for propelling vessels, of 
which this was the distingiiishing cha¬ 
racteristic. “ 1 claim,” says Mr. Had- 
dan, in his specification, ** as my inven¬ 
tion the forming and using of screws 
with openings or spaces in their threads.” 

Mr. Galloway's supplementary list 
might have included several other varie¬ 
ties of sub-marine propellers, as Wood- 
croft’s, Hale’s, ; but seeing that all 
those he has described, with the single 
exception of the Archimedean, or 
Smith’s, arc only shown up in order to 
be dismissed on most frivolous and in¬ 
sufficient grounds, it is scarcely to be re¬ 
gretted that his collection is not more 
extensive. 

Mr. Galloway closes his treatise with 
an account of some experiments made 
with the Government steamer Bee^ to 
test the capabilities of the screw, which 
appear to have come to his knowledge 
w’hcn just on the eve of publication, (for 
they were made only on the 20th, 21st, 
and 23rd of .Tune last,) and which he ad¬ 
mits square but indifFcrcntly with the 
favourable opinions expressed in the 
preceding part of the w'ork. “ The re¬ 
sults,” he says, were .certainly more 
unfavourable to the screw than either 
the experiments with the Archimedes or 
our calculations w'ould lead us to expect.” 
The Bee was fitted up expressly for the 
purpose of ascertaining, by a sort of ex¬ 
periment which would be free from every 
objection, what the real power of the 
screw was; and accordingly the ** ma¬ 
chinery was so arranged as to propel her 
either by paddle-wheels or the screw of 
Mr. Smith.” This wre consider even a 
better test than that of employing two 
vessels of the same form and power,” 
such as the Rattler and Polyphemus^ 
the one fitted with the screw, .and^the 
other with paddle-wheels; for it is well 
know'n that the same lines and same 
weights do not always in sea affairs pro¬ 
duce identical results. Fifteen trials 
made with the screw applied to the /fee, 
gave an average speed of only 7'358 miles. 
Mr. Gallowa}t tells us that ” Mr. Smith 
attributes this result to the screw being 
too small,” and that it may be perfectly 
ascertained whether this is the cause of 
the inferior results obtained with the 
Bee or not, the Admiralty have ordered 
” a larger ” one to be substituted. 


In^ one way or other there is now a 
certainty of the question as to the real 
value of the Archimedean propeller being 
very speedily set at rest. It appears from 
the following paragraph that indepen- 
dentljr of the Bee, there arc at the pre¬ 
sent time no less than six vessels of first- 
rate m^nitude, cither just completed, or 
fitting out on this plan— 

” The ultimate fate of these methods of 
populsion is now beyond the influence either 
of praise or depreciation. Four vessels are 
already in operation, fitted under the patent 
of Mr. Smith, and uie ‘ Great Britain,’ now 
building at Brj^tol, is to be propelled with 
the screw driven by engines of 1000 horses’ 
power. A vessel of liiOO tons is also just 
completed at Londonderry, which is to be 
projielled in the same way. The British 
Government are fitting the Rattler, which is 
of 800 tons burden, and has engines of 200 
horses’ power, to prove the power of the 
screw by competing with the Polyphemus, 
which is of the like power and tonnage; and 
the French Government are fitting three ves¬ 
sels to be impelled by the same agency. 
Messrs. Rennie and others are also about 
carrying out their plans on a laip: scale. 
The rapid strides which the systrTn has made 
in the space of two years, before which it 
was almost universally unpopular, are the 
best evidence of its importance ; and there 
can be no doubt that if the machinery for 
communicating motion from the engine to 
the screw can be rendered simple and dur¬ 
able, this method of propelling will become 
useful as an auxiliary power, and in certain 
classes of wai' steamers, even if it should not 
be found equal to paddle wheels under all 
circumstances.”—p. 67. 

So far as tbe experiments already 
made—which have been both very nu¬ 
merous and conducted generally under 
most favourable circumstances — may 
justify us in coming to a conclusion, we 
should.say that there is no likelihood that 
the Archimedean propeller will ever be 
able to compete in poinf of speed with 
the paddle-wheel, whatever may be the 
advantages which it possesses in point of 
position. 

How the case may be, if Ericsson’s 
propeller, or any of the others proposed 
is adopted, we have not as yet the 
means of judging. Ericsson’s plan, 
though neglected in this country, 
appears to be making great way in Ame¬ 
rica. Besides the Robert Stockton, 
of which we have before spoken, and 
the Clarion, which was l.ost on the coast 
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of Florida, there have been six other 
American vessels fitted with Captain 
Ericsson's double wheels—two which 
ply on Lakes Ontario and Erie, passinf; 
through the Welland canal, and four (of 
iron) which trade between Philadelphia 
and New York. A newspaper account 
of two of the latter will be foun^ among 
the Notes and Notices of our present 
Number. 

Although Mr. Galloway has by no 
means treated his subject in a way to be 
generally commendet^ it is not to be de¬ 
nied that he has collected together a 
great deal of most valuable information 
upon it. It may be even admitted that 
he has, by his mathematical, or quasi’- 
mathematical investigations, advanced to 
some extent our knowledge of its scien¬ 
tific principles. But to qualify a person 
to wear, with any credit to himself or his 
employers, the mantle of a Tredgold, 
he must possess something more than 
mere industry and a mere smattering of 
learninghe should be able to sound the 
depths as w'cll as the shallows of science 
—have eyes to see the both sides which 
every question has, and the courage and 
honesty to pronounce which in his judg¬ 
ment is the right. 


THE CASE IN LIFE ASSURANCE—MR. 

SCOTT IN CONCLUSION. 

Sir,—We have calculated from the 
Northampton Tabla, where the rate of 
interest is 3 per cent., that the annual 
premium is £4. ISs or the whole 

in one pretnium £tiH. 7s. SW., and that 
when the interest is 4 per cent., the 
like premiums, are £4. Os. I Jr/., and 
£31. Izs. 9^d. The annual premiums 
when the rate of interest is 3 and 4 per 
cent., by the Swiss Table are £5. Os. 9|rf., 
and £4. I la. Tfd, The single premiums 
being £45. 5s. l|d., and £.07. 6s. \d. 

Supposing the proprietary of such a 
scheme are to have ird of the profits 
arising from deaths, but that the living 
subscribers arc still to receive £100 each 
at the expiration of 20 years, it is required 
to determine what the annual and single 
preiqiums will be on this supposition ? 

^ Ist, By the Swiss Table, when the 
interest is 3 per cent. 

Each living subscriber will have a pro¬ 
fit of (100-81*74) £18. 5 a. 2jrf.;but, 


if ird of this profit, viz., £6. la. 84^., 
go to the proprietary, the profits of 
each surviving subscriber will only be 
£12. 3a. 5\d. In this case, instead of 
£100, each living subscriber will only he 
entitled to (100—irdof 18*26) £93 013; 
hence, by proportion, 93’91d : 100 : : 
5*8.39 : 5*685 =» £5. l.‘Ja. 85r/. That is, 
the annual premium will be£d. 13a. 
and 81*74 + ird of 18*26 « 87*827, and 
87*8*27 + 1*806111 «48*62*2«£48. 12«. 
5hd. the single premium. 

By a like process, when the rate of in¬ 
terest is 4 per cent., the annual premium 
will be £4 1 Is. 94d., and the single pre¬ 
mium £40. Is. Ojrf. The like premiums 
by the Northampton Table will be £5. 
5$. O^if, and £4. 9s. '2%d .; the single 
premiums being£44. Oa. I0|d, and £3(). 
6s. lU 

There is a curious circumstance re¬ 
specting the waste of human life deduced 
from the Northampton and Swiss Tables 
fif mortality. Thus, between the ages of 
23 and 43 the mortality of 100 persons 
by the Northampton Table is 31; and by 
the Swiss Table, for the same ages and 
number of persons and jK?riod of time, 
the deaths are only 18; and these num¬ 
bers are in the proportion of 7 to 4 (al¬ 
most exactly). Now contrast this with 
the following extract from Mr. Morgan, 
vol. ii. page 443. 

“During 33 years, from January 1768, 
to Jannary 1801, the iininber of assurances 
(in the Equitable) on single Iive.s lincl been 
83,201, of which number 60,597 were on the 
lives of persons under 30 years of age, among 
whom the dcatlis were fewer than tho.se in 
the Northampton Table in the proportion 
of 4 to 7.” 

And now*, Mr. Editor, havinganswered, 
as well as I can, the conditions require*! 
by your correspondent, Iver Mclver, 1 
shall only in conclusion add, that if any 
Asfurance Company W'cre to adopt the 
scheme mentioned by Iver Mclver, and 
to calculate their premiums from the 
Northampton Tables, their loss would l;e 
most certain, unless they wished to plry 
the same kind of game as the Western 
Assurance Company did about two or 
three years ago. ' <» 

I am, Mr. Editor, yours, &c., 

Georg H Scott, 

Cochrane Terrace, St. John’M Wood. 
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Sir»— In the Jwsvy News of the 6th 
inst., is a rather designedly obscure, yet 
pompous, announcement, extracted from 
an American Paper, of a most wonder¬ 
ful discovery, effected in America, of a 
shot which explodes without a fuse the 
instant it strikes its mark, and which is 
said to be the most destructive weapon 
of war ever invented. Now, sir, if you 
will please to refer to your own publica¬ 
tion of the year ip2J3, No. *29, Novem¬ 
ber 14, p.*2L7, you will find it there re¬ 
corded, that the invention is not that of 
an American, but mine : that it is not a 
present day discovery, but of nineteen 
years standing in the pages of the Lon¬ 
don Mechanics' Magazine, and there 
described as a percussion shell. There 
it may be read how it was treated by the 
Board of Ordnance at Woolwich w'hen 
presented in the month of Decemiter, 
1812, although subsequently proved at 
Leith, by Col. Miller, of the Royal Ar¬ 
tillery, to be of extraordinary power, and 
therefore of the greatest utility in the ser¬ 
vice. The Condemnatory Report, signed 
by General Farrington, bears date 15th 
Jan., 1813. The discovery, if such, w'as 
made by me, thirty years before the 
American anJiouncement, and of which 
brother Jonathan may not be ignorant; 
for that he and every designer, reads 
your very valuable Magazine there can 
be no doubt. 

Your inserting the American account 
and the foregoing expose in your widely 
extended Book of Knowledge, will 
oblige all patent-right sufferers, as also 

Your obedient servant, T. H. Pasley. 

Jersey, August 12, 1812. 

P. S.—If an air-tight iron plug or 
piston in a tin tube, one fourth of 
w'hieh tube contains gunpowder, insert¬ 
ed in a rock or the stump of a large 
tree, when the plug is suddenly *and 
forcibly driven down, the stone or stump 
will be shivered to pieces, with much 
less danger to the operator, and less 
trouble, as to confining the powder by 
sand, than according to the customary 
mode of effe(;ting explosion by a match- 
rope. The percussion stroke may be 
given by a weight, the suspending-rope 
to which is passed vertically over a pulley 
and continued horizontally to any suit¬ 
able distance where the quarry-man 
chooses to place himself. The plug and 
rope remain for repeated services, and 


the exploded tube is renewable for a 
penny at each operation. T. H. P. 

Extract from the American Ptyper re¬ 
ferred to by Mr. Pasley. 

THB RXPLOSIVE BALL. 

We, Jihis day, by the politeness of Mr. W. 
F. Ketchum, of Buffalo, had the pleasure of 
witnessing an experiment of his newly-in¬ 
vented explosive ball. Mr. Ketchum made 
six shots—(for the want of a proper target,) 
—at trees, on the lake beach, from a six- 
pound brass gun, belonging to the Buffalo 
Artillery. 

The ball is intended to explode on enter¬ 
ing the object assailed to a desirable depth. 
The result of five of the shots was agreeable 
to the inventor's design—entering the object 
and exploding—showing the destructive ef¬ 
fect of such explosions, to admiration,—tlie 
one failing to meet his views, being fired at 
a tree of about 20 inches in diameter, stnick 
so far from the centre as to glance off on an 
angle of 32 to 45 degrees, so that it did not 
explode from want of sufficient opposition 
to its projectile motion. 

Mr. Ketchum says the principle is applic¬ 
able to all sizes of ordnance, from 6lb. to 
the largest used in the army of navy—and 
the nature of the construction is such that 
there is perfect safety in handling the balls 
for the purpose of loading, stowing away, or 
transporting from place to place. 

The balls being ready for use before taken on 
the ground for the experiment, we could dis¬ 
cover none of the internal construction— 
but ascertained that no fuse was in any way 
attached—and that the explosion is the re¬ 
sult of impingement when the balls assail 
an object. The peculiar formation of the ball, 
seems to cause it to take a very accurate 
direction—as the shots were made with more 
precision than we ever before witnessed— 
and it appears to us that there is as much 
accuracy in the direction of the ball as that 
shot from a cut or creased rifle. * • 

From the result of the trial, we are of 
opinion that the inventor has accomplished 
OIK of the most important objects ever at¬ 
tained in the construction of warlike wea¬ 
pons, and wc hope the projector will not fail 
to meet the encouragement which untiring 
genius so richly merits. 

We also saw a hand-grenade of Mr. 
Ketchum’s invention, which he had designed 
for use in naval actions—to be thrown from 
the vessel in close action—from the deck or 
round top—or in case of boarding, ^to be 
used for the defence of forts, when an enemy 
might attempt to take them by storm. 

The grenade is so constructed as to be of 
suitable size and shape to throw—will weigh 
about one pound—but may be made to weigh 
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more or less, according to the place of its effect of both the explosive ball and hand 

contemplated use. The formation and prin- grenade, we chcerf^y ascribe to Mr. 

ciples are such, that it is perfectly safe to Ketchnm the honour and ability of having 

handle, stow away, or transport, as occasion invented and constructed two of the most 

may require—yet they are sure to explode formidable and destructive missiles of war 
when thrown, by coming in contact with /ever exhibited to the world, 
any substance as hard as wood, or even by Jonathan H. Fonn, 

striking a man, and numerous experiments A. I. Allen, 

have proved its effects on explosion to be p, X). Sfalbino. 

extremely destructive. 

Thus with the fullest confidence in the BufTalo, N.Y., June is, 1842. 


HOUGHTON’S LUHRICATOB. 



(Registered pursuant to Act of Parliament by Messrs. Ilornwood and Monlcinati, Proprietors.) 

The ingenious lubricator represented pressing on the top side of the piston it 

in the prefixed engraving is the invention closes the lower valve, and when on the 

of James Houghton, a working engineer under side, the atmosphere closes the top 

of Oldham. Messrs. Horwood and valve; so that at each stroke the quantity 

Monkman, to whom he has disposed of of oil or tallow lodged in the space be> 
his right to it, |pforms us that it is at- tween the valves is diffused over the cy- 

tend.ed with, a saving of no less than three Under. The sieve S, which is inserted 

fourths of the oil or tallow ordinarily loosely in the cup, is intended to strain 

consumed, besides adding considerably and clear the oil or tallow of all im- 

to the engine power, in consequence of purities. 

the nice adjustment of the quantity* of oil The invention is obviously applicable 

or tallow supplied, to the wants ■ of the to all descriptions of revolving or sliding 

machinery. The operaUon of the surfaces, as well as Bteam>i‘ngine pistons; 

apparatus will be readily understood by a little change in the mode of connecting 

an inspection of the engraving. A and it, being all that can be at any time ncccs- 

B arc two valves connected by a spindle sary, to adapt it to any sort of machinery 

wluch works through a hole in the cen* requiring regular and constant lubriia- 

ire of the cup C. 'Whcn_ the steam is tion. 
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Dr. Pajrcme has been lately making a 
number of experiments in the diving- 
bell belonging to the East and West In¬ 
dia Dock Company, to prove the prac¬ 
tical application of his process (now pa¬ 
tented) for supporting life under water 
without communication with the external 
air. The doctor has several times de¬ 
scended in the bell at the West India 
Import Dock, accompanied each time by 
an engineer of the j^^Iompany, and some 
of the divers usually employed in their 
sub-marine operations, to the bottom of 
the dock, a depth of about 25 feet; and 
succeeded to the perfect satisfaction of 
all present, not only in confirming the 
fact of his being able to render the air 
contained in the bell (after the air-tube 
had been detached and left on the barge) 
pure Snd respirable for the inmates, but 
in obtaining the very important advan¬ 
tage (which will be duly appreciated by 
practical men) of restraining the wate{ 
from rising in the bell as it descend^ to 
a great depth, and thus allowing the 
workmen to carry on their operations 
with the greatest facility. The engineers 
of the Company have given Dr. Payerne’s 
certificatesexpressing their perfect satis¬ 
faction with the result of these experi¬ 
ments, and have kindly offered every fa¬ 
cility for carrying out the invention. 

A fact worthy of notice may here be 
mentioned. At the last experiment, 
when four parties, unaccompanied by 
the doctor, descended in the bell, the 
small apparatus used for renovating the 
air was ceased to be worked for about 
five minutes, when a dense vapour, caus¬ 
ed by the vitiated air, immediately filled 
the bell. The apparatus )}'as then brought 
into action, and in a few moments the 
vapour was entirely dissipated, and the 
air again rendered pure and fresh. 

The following interesting expo^tion 
of some of the more prominent of the 
advantages to be derived from Dr. Pay- 
erne's discovery we extract from a paper 
which he has circulated among his 
friends. 

** It has, to the present day, been impos¬ 
sible to make*researches in the depths of the 
Ocean, because there have been no means of 
existence for the crew of a submarine boat, 
without communication with the atmosphere. 
The employment of diving bells, or driving 
dresses, for the purpose of submarine surveys, 
has been impracticable inasmuch as the divers 
cannot go out of the bell, or beyond the 


range of the air pipe attached to their 
habiliments. 

“ By Dr. Payernc's process submarine re¬ 
searches may be prosecuted with nearly as 
much facility as similar works upon land so 
nir as regards supplying the crew with the 
means o/ existence during an indefinite period 
in a submarine boat, which can be directed at 
any depths like other vessels upon the surface 
of the water. His method is to place glass 
illuminators in the boat by means of which, 
and by the aid of a lamp which gives a bril¬ 
liant light, bumin| as well though sur¬ 
rounded by the water, as in the atmosphere, 
of which it conijiimes not the minutest quan¬ 
tity, its progress is illumined, and any object 
that is near may he distinctly observed. 
This boat by mechanism fixed in the interior 
may be propelled at the rate of from 1 to 10 
miles an hour; it is under the government 
of the helm, and is so constructed as to be 
made stationary at will, at the greatest depths, 
the divers quitting it to perform their opera¬ 
tions with no more cause for alarm at the 
tempest that maybe raging above and agitat¬ 
ing the surface, than at the most delightful 
calm, drawing a sufficient supply of the vital 
fluid for n'spiration through pipes communi¬ 
cating with the interior of tlitf boat. By 
the same means, they can re-enter the vessel 
without once being obliged to ascend to the 
surface. 

Under the present system of salvage 
operations, difficulties are met with which 
are frequently insurmountable—always very 
expensive and very dangerous. A derange¬ 
ment in the apparatus of the air pump, the 
twisting or breaking of the air pipes, &c. &c. 
inevitably give rise to many accidents of a 
most serious character. Such operations, 
indeed, arc not only difficult and dangerous, 
but when required to be performed at very 
profound depths, are altogether imposrible; 
and they are so for thesd* reasons. 1st. Be¬ 
cause a man cannot descend in a diving hell 
to more than 120 feet below the eurface of 
the water, as he is unable to support the 
pressure. 2ndly. Because, the air-pump is 
intapable, when the bell is tt a greater depth, 
of conveying fresh nir 4 )f a greater density 
than two or thi'ee atmospheres; the air thu.4 
conveyed would only serve to repel that 
which had been vitiated by respiration, and • 
that, thus confined, would immediately suf¬ 
focate the unfortunate diver. It cannot be 
otherwise, for, as it is well known, one part 
of vitiated air renders unfit for respiration 
ten parts of pure air; when this deleterious 
mixture has taken place, and that finder a 
pressure of several atmospheres, the pump 
would he required to furnish the div»s with 
at least fifteen times the quantity of air that 
they respire, or pearly 12,000 quarts per 
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hour, instead of 800, that ia 480 cubio Ihet 
instead of 32. The dangers thus indicated 
are so real and formidable, that but few men 
can be found with nerve sufficient to encoun¬ 
ter them. 

" In the new method, to which attention 
is now invited, the divers are exposed to 
none of these evils, nor to any of the incon¬ 
veniences inseparable from the old cystem; 
the air in the bell is renovated in proportion 
as the original tupply becomes impure: 
there are no pipes conducting air from the 
water's surface, consequently there can be 
no accident from the twisting or rending of 
such, or a deraugementwf the pump. Far¬ 
ther than the depth of 120 feet, the divers’ 
operations arc carried on the aid of a 
sub-marine boat; and to the diving dress a 
double tube is attached, in length only a few 
feet, for inhaling and exhaling, communi¬ 
cating with the interior of the boat, and 
which conveys to the divers, whatever may 
be their number, the purest fluid for respira¬ 
tion. The apparatus is so disposed, that the 
pressure of the air in the diving dress never 
surpasses that degree which it is proper he 
should have. This facility of respiring and 
working in the lowest depths of the ocean 
permits the application of enormous cramp- 
irons, or otijer machinery, to the foundered 
vessel, by which it may be raised to the sur¬ 
face entire, with the whole of its cargo. 

" The improved diving-bell has the 
advantage, we will venture to repeat, of af¬ 
fording air to several divers in diving dresses, 
while they are at a distance from it at one 
and the same time, and to others in the in¬ 
terior a perfect security from the intrusion 
of the water, which is restrained at the very 
edge, of the bell, thus enabling them to pro¬ 
ceed without interruption in recovering 
wrecks, cleansing harbours, laying the foun¬ 
dations of bridges, docks, or other places 
surrounded by water. 

“ In a national point of view, the subma¬ 
rine boat adapted to this process must be of 
the high^t importance, as its application 
extends to the examining of sunken rocks, 
shoals, reefs; to the ascertaining of under¬ 
currents, surveyiRg the bottoms of rivegs, 
harbours, the outline of coasts, &c. &c.; 
and to the forming of submarine charts, 
which hitherto has been deemed an impos¬ 
sibility, owing to the very defective means 
employed. 

In time of war, this submarine boat 
must become one of the most formidable 
engines of destruction which modem science 
has given forth; but, in the bands of a 
powerfiil and peace-seeking nation, the most 
effectual for repelling foreign aggression, 
and preserving the universe from the evils 
of warfare.” 


** TELBMAaUB." 

WRECK or THE ** TEUEMARVE." 

We have received a copy of a Report ad¬ 
dressed by Mr. R.. B. Grantham, C. E. ” to 
the Subscribers to the Enquiry relative to the 
Telemaque,** pursuant to whose instructions • 
that gentleman appears to have been des¬ 
patched, on a tour of inquiry into Normandy, 
in order to ascertain all the circumstances of 
the case. After stating that he has ” occupied 
himself in procuring the best information 
upon the points spcciaMy pointed out by the 
instructions, and any other which seemed to 
him to be necessary to put the subscribers in 
po*sse8sion of all the facts,” Mr. Grantham 
proceeds to give ” a short history of the 
vessel,” which differs, however, in no ma¬ 
terial respect from the report previously 
drawn up on the subject by Mr. F. ReCon- 
der, C. E., who flrst directed attention to 
the subject in this country, and planned and 
(yrected those operations which now appear 
on the verge of success. With the substance 
of Mr. Conder’s report our readers arc al¬ 
ready familiar. Mr.Grantham’s enquiries con¬ 
firm, in every respect, tlieopinionof Mr.Con- 
der, and substantiate to a degree little short of 
positive verification, these points that the 
Telemaque was secretly loaded with specie,bul¬ 
lion, and other valuables to a large amount; 
—^that she was lost at Quillebeuf, on the 3rd 
of January, 1790 ;—that it is physically im¬ 
possible that she can have been robbed of 
her treasures, either before or after the 
wreck;—and that the operations which are 
now so nearly completed, arc, beyond ques¬ 
tion, directed to this identical wreck. 

After dwelling on these particulars at some 
length, Mr. Grantham states, that from the 
vigour with which the operations are now be¬ 
ing pushed on, and the safe and Ingenious 
mode ill which the works are planned, he 
sees every reason to expect tliat within 
twenty days the salvage will be effected. 

In conclusion, he describes the legal ar- 
rangements in virtue of which shares in the 
salvage are offered for sale, anti recommends 
to his constituents to aj^oint a local direc¬ 
tor, who should communicate weekly with 
the parties at Havre, who have the active 
direction of the affair. 
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The following' paragraph on this subject 
we find in the Monitewr. 

“ The Seine near the town of Quillebeuf, 
presents at this moment a most ani> 
mated appearance. At 120 metres from 
the Quay an immense scaffolding, suppor- 
ecl by a bridge, surmounted by a tri¬ 
colour flag, rises, as if by enchantment, from 
the centre of the river, and marks the spot 
where the Telemaque rests, for a few days 
longer, buried bendhth the waves. This 
bridge, forming actually a portion of the 
wreck, serves as a platform for a numerous 
crew, who are incessantly occupied in pasung 
round the hull the chains destined to raise 
it. The works have been hitherto carried 
on with remarkable activity and success, and 
we hflvc every reason to hope that in thrae 
weeks, at the latest, the solution of a prob¬ 
lem at once historical, financial, and me¬ 
chanical will be definitely known.” , 

INSTITUTION OF CIVIL ENGINEERS. 

APRIL 5, 1842. 

” Obgervations upon the Sectiom of Break¬ 
waters as heretofore constructed, unth sug¬ 
gestions as to modifications of their 
forms.** By Lieut.-Col. H, D. Jones, 
R.B., Assoc. Inst. C.E. 

This communication is the result of seve¬ 
ral years’ observation of the efibet of storms 
upon the sea faces of breakwaters and piers: 
those principally alluded to, and of which 
drawings were exhibited, were Plymouth, 
Kingstown, llowth, Ardglass, and Dun- 
more ; a section was also given of the sea 
wall of the Kingstown Railway, and of the 
mole of St. Jean de Lux. 

The mode of building with ” pierre per¬ 
due ” api)cars to have been brought into no¬ 
tice about the time of Louis XV., when the 
cones at Cherbourg were sunk and filled 
with stones as a foundation for a*wall; 
since then, the general method of construct¬ 
ing sea-defences has been to throw down 
masses of stone, allowing them to form their 
own angle, subject to the effect of the sea in 
giving them a greater or less slope. In many 
instances this rough foundation has been 
paved down*to below the low-water mark 
with squared blocks of stone, secured with 
much care, and abpve this a wall is built of 
solid masonry, generally with a considerable 
slope on the sea face. 

The author contends, that the system of 
assimilating the sea face of breakwaters to 
the form of the shore at low water is erro¬ 


neous, because the sea shore is the line of 
least, or non-resistance, not opposing, but 
yielding to the sea: he asserts that, as far as 
he can ascertain, no pier or breakwater con¬ 
structed with a sea slope has been found to 
resist the effects of storms, without consider¬ 
able repairs and expense being subsequently 
required. lie then gives his observations 
upon foe several sections, and states that 
the waves have the most violent effect at 
about half-tide; hence, foe stones at that 
line are first disturbed, and then are carried 
down into the deep water: to parry this 
evil, nearly 200,000 tons of stone have been 
deposited on foe fore-shore of Kingstown 
Eastern Pier,—yet more must still be added. 
Similar additidhs have been repeatedly made 
to Plymouth Breakwater, with no better ef¬ 
fect. At Dunmore, iron chains have been 
fixed in the face of foe walls to secure them. 
At Ilowtb, a slope of 3 to 1 has been found 
insufficient. At Ardglass, the pier-head and 
•lighthouse have been washed away. From 
these and numerous other examples it is 
argued, that piers in exposed situations, with 
a considerable inclination of the sea face, do 
not resist the violence of foe waves, whereas 
there are many instances of upright walls 
having resisted perfectly. As instances of 
this. Old Dunleary Pier is adduced, as being 
nearly perpendicular, yet never having been 
injured during a long series of years, al¬ 
though quite as much exposed as the New 
Pier, now called Kingstown: Kilrush Pier, 
although not built of heavy materials, has 
resisted all the shocks of the heavy seas 
which break upon it from the Atlantic. 

From these considerations Colonel Jones 
proposes upon the ” pierre perdue” to rise 
a perpendicular wall from a little below the 
level of low-water spring-tides; this form, 
be contends, would resist the upward pres¬ 
sure of the sea upon the broad bases of the 
stones, and prevent their being removed. 
He argues that although the proposed walls 
would require to be built with squared stones, 
instead of ” pierre perdue,” tl^t the cost 
would not be greater than at present, as the 
area of the section of his proposed wall if 
qpplied at Kingstown w^uld be only 4800 
square feet, whereas the sectional area of the 
present pier is 10,085 square feet. The 
French appear to have partially adopted this 
form at foe new works at Cherbourg; but 
he considers this mode of construction ob¬ 
jectionable, inasmuch as it leaves in front of 
foe outer face that part of the breakwater 
which is most subjected to injury. 

An extensive series of drawings, contain¬ 
ing foe plans and sections of exislii^ break¬ 
waters, and piers showing foe injury sus¬ 
tained from storms, accompanied tlie same. 


Colonel Jones explained by the various sec- 



188 


IKSTITUTIOK OF CIVIL ENGINEERS. 


tions of breakwaters shown in the drawings, 
the changes of form and the additions to 
their cubic content which had been made at 
different periods in consequence of the violent 
action of storms. 

The Plymouth Breakwater has had its 
form altered three times; each time the base 
has been extended and the sectional ai'ca in> 
creased. * 

At die Howth Pier the sections showed 
three distinct forms assumed by the mass of 
materials, in consequence of the varied ac¬ 
tion of the waves. The damage done is now 
so extensive, that the sea threatens lo make 
a clear'breach through die works. 

The sections of the Kingstown Pier showed 
the original form to have befn a slope of 4 
to 1 and 5 to 1, covered with heavy pitching, 
which had been repeatedly torn up, and 
some of the stones weighing 10 tons were 
carried to considerable distances : an exter¬ 
nal mole of rough work containing nearly 
200,000 tons of stone which had been de¬ 
posited upon the foreshore was almost all 
washed away; while the toe of die work be¬ 
neath low-water mark, although at a greater 
angle than the other parts, remained un¬ 
disturbed. 

At Dnnmore Harbour, although the long 
glacis with a-slope of 5 to 1 is protected by 
pitching composed of square stones of from 
2.^ to 6 tons weight, and above 12,000f. has 
been expended, it has received very extensive 
damage. 

Many other casus of injury to sloped works 
were mentioned, and it was stated that from 
these examples, coupled with observations 
upon some, ancient piers in Cornwall and 
other exposed situations, which although 
built of rough materials and with a nearly 
vertical sea face, had resisted the action of 
heavy seas, the Shannon Commissioners had 
determined to try, at Kilrush, a sea wall 
with a very slight inclination, and up to the 
present time it had sustained no injury, al¬ 
though previously the sloped work had been 
destroyed*. 

Colonel Jones, being convinced of the 
superiority of this form, had devoted much 
time to observations of the action of tbe 
waves upon works all kinds, as well as 
to the various modes of using the materials 
composing the sea-walls; and he felt assured 
that if the stones were of an average size, 
square-jointed, and well laid, even without 
cement, forming an almost vertical wall of 
moderate thickness, springing from a point 
as much below low-water mark as could be 
conveniently attained, the work would be 
more durable. ** B^ton” (concrete) was 
now much used in France for the construc¬ 
tion of sea defences: it was generally done 
by building caissons of ashlar, filling them 
innsolid with “ b^ton” and then caulking all 


the ashlar joints with oakum: this kind of 
work was very durable. 

In answer to a remark by General Faley, 
Colonel Jones believed that the greatest in¬ 
jury was done by receding waves, particularly 
if the joints of the work were not well closed. 

Mr. Rennie took a hasty review of the 
moles and breakwaters mentioned by the 
early writers, as bring thrown out for the 
purpose of forming harbours; Vitruvius par¬ 
ticularly described, among other similar 
works, a mole constructed with a kind of 
concrete composed of V pozzuolana." 

Mr. Rennie contended that engineers 
w'ere not in error in taking as their guide the 
natural inclination of the sca-sbore opposite 
thd situation where the breakwater was in¬ 
tended to be placed: it would be found in 
following the coast of England from the per¬ 
pendicular primitive cliffs of Cornwall to the 
flat shingle beach of Norfolk, between which 
places is found almost every variety ofi geo¬ 
logical formation, that the profile of the sea¬ 
shore differed according to the material of 
which it was composed and the peculiar ac¬ 
tion of the sea upon it from local circum¬ 
stances. It had been shown that the force 
of the w’aves acted more prejudicially upon 
the point above low-water than below it; 
that the work would stand at a great inclina¬ 
tion at the latter point, indeed that it was 
rarely injured even when all above it was 
carried away; that if tbe water was deep, 
the action of the waves would extend deeper: 
all these and many other points required to 
be considered in fixing upon the slope for 
any sea-wall; and therefore he could not 
accord with Colonel Jones’s views in adopt¬ 
ing an arbitrary form for all situations, with¬ 
out considering the exigencies of peculiar lo¬ 
calities. He had been particularly struck 
with tlic regularity of the slope assumed by 
the materials at the Kingstown pier after a 
storm ; but in that and all similar positions, 
the inclination of the face varied with cir¬ 
cumstances and with the degree of violence 
of the action of the waves. 

Among the many arguments against the 
proposed perpendicular form, might be men- 
tionefi the increased expense; for if built of 
squared stones below low-water mark, the 
work must be done from a diving-bell; and 
also that the form is objectionable for a pier, 
as the wave is thrown up in a mass, instead 
of expending its force in rolling over the 
long slope of the fore-shore. 

Mr. Telford had abandoned vertical sea¬ 
walls on these and other accounts. 

Mr. Vignoles agreed, ^ a certain extent, 
(but not fully,) with the form proposed by 
Colonel Jones: he believed that, althougu 
the construction might be rather more costly, 
it would be amply compensated for by the 
greater durability; and he saw no difficulty 
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in doing the work; the proposed plan he 
understood to be by commencing the foot of 
the wall only at such a depth below low> 
water as should prevent the violent action of 
the waves upon it. 

At Ardglass, the upper portion only of 
the pier is destroyed; all that part below 
low-water remains perfectly sound: it is of 
ashlar of large dimensions, placed from a 
bell. 

Mr. Gordon had seen sections of the works 
which were commenced for forming a break¬ 
water at Madras: the materials reached, at 
the highest point, to Within about ten feet of 
low-water, and amidst the violence of the 
surf of that coast, the work stood undis¬ 
turbed at an angle of 45*’: it was composed 
of “ pierre perdue.” 

At Algiers the French engineers had used 
extensively masses of concrete, (blocks de 
beton,) but at tir^ they were displaced and 
destroyed by the force of the seas; the cubic 
capacity of the masses had, however, been 
increased to the extent of 2 metres square 
by 3 metres long; they were floated out, 
and allowed to drop into their places from 
slings; and now they succeeded perfectly.* 
The upper part of the work is intended to be 
of concrete cast in caissons, the section below 
low-water is at an angle of 45°, and above it 
like an ordinary quay wall, witli a curved 
“ batter.” 

In allusion to the depth of the wave and 
the power of its action at Madras, Sir John 
Robison said that, during a violent storm, a 
quantity of pigs of lead had been cast ashore 
near the fort, and it was proved that they 
had come from a vessel which had been 
wrecked at more than a mile from the shore, 
during the siege by La Bonrdonnaye. 

The President observed, that at the Ply¬ 
mouth Breakwater the largest blocks, (some 
of them weighing from G to 8 tons,) and the 
greatest number have been washed from the 
sea face over into the Sound; the square 
stones with which the fore shore is paved 
are placed with the utmost care, and little 
comparative injury has been done since that 
method has been adopted. Engineers now 
generally recommend a deep paving*of 
squared stone in bond courses as the best 
mode of construction. In order to insure 
the stability of the light-house now erecting 
at the extremity of the Plymouth Break¬ 
water, a foundation of squared stones has 
been carried up from the natural rock, and 
an inverted arch turned below the level of 
the top of the work; and, for its further se¬ 
curity, a buttress is now thrown out upon 
the foot of the south klope, in order to pre¬ 
vent the stones from being carried away. 

It is evident, that if the materials are de¬ 
posited at an inclination, any portion being 
displaced is only carried down to where, al¬ 


though strictly speaking it may not be 
wanted, it must nevertheless assist in conso¬ 
lidating the mass; and the vacant spaces can 
easily be filled up. Under similar circum¬ 
stances a perpen^ulor wall would sufier 
more severely, and probably would liave 
fallen entirely, lie therefore considerd, that 
in situations like that of the Plymouth 
Breakwater, which was exposed to a heavier 
sea than Cherbourg, a lung slope for the 
sea fhee was essential. Still, there were si¬ 
tuations where the form proposed by Colonel 
Jones would no doubt available, and the 
memberswere much indebted to him fur the 
suggestion, as also for the valuable observa¬ 
tions shown in the sections accompan^g 
the paper: he hoped that he would continue 
them, and that other members, who had 
equal opportunities and less arduous duties 
to perform than the author, wonld give the 
Institution the benefit of their observations. 


IXFRINGKMKNT OF PATENT RIGHT. 

Northern Circuity Liverpool, 

August 10. 

Smith v. Watson. 

This was an action for the infringement of two 
patents granted to the piaintitf, Mr. A^^rew Smith, 
engineer and patentee of .a wire rope, in the years 
1833 and 183U, tlic first patent being for an inven¬ 
tion of a new standing rigging, composed of iron 
wire, and the second patent for an invention of an 
iinprovement on the first. 

The defendiUit pleaded—1st, that the plaintiff was 
not the true inventor; 2d, that the inventions were 
not manufactures; 3d, that the inventions were of 
no use; Itli, that the inventions were not new as 
to the public use; 3th, tliat the specifications were 
not sutticient; fith, that the specilicatiipie were not 
duly enrolled; and, 7tli, that the defendant did not 
infringe the patents.—Mr. llindmarsh appeared on 
behalf of the plaintiff, and Mr. Corrie fur the de¬ 
fendant. 

Mr. Hindmarsh, in opening the proceedings, 
entered generally into the properties of the stand¬ 
ing rigging made of hemp, ns compared with that 
composed of wire under the patents which the 
plaintiff had secured, pointing out the superiority 
of the latter, both as regards lightness of weight, 
and diminution of bulk or space in standing rig¬ 
ging, which was important, in presenting less sur¬ 
face to the wind. Another advantage which the 
wire rope, or rigging, possessed, was that of not 
being affected, in like manner a^thc hempen rope, 
by nlbisture—in the former case tlie rope only being 
influenced by the atmosphe|jp, which was trivial 
and unimportant; while in the latter, the hciupcn 
rope, in wet weatlier, by atisorbing the wet, ex¬ 
pands or swells the strands, and thus contracts the 
rope, which, on again becoming dry, is considerably 
extended, and thus slackened, requiring, under 
such circumstances, to be rendered more " taut,' 
while, in many instances, breakages arise. As re¬ 
gards thb comparative weights of eqnal strengths 
of hempen and wire rope, the latter was not more, 
on an average, than one-half of the former—thin 
lightening the vessel to that extent above the line 
of flotation, so far as relates to the rigging. iVith 
reference to the sise of the ropes used, the hempen 
rope was of double the circumference of that of 
wire, while the expense would be found to be con¬ 
siderably less in the application of the latter, as well 
as economy secured, from its being less aOiected by 
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the wcatlicr.* The learned counsel proceeded to 
observe on the specification and draiii'itigs, explain- 
ii)^' to the jury the several inodes of manufacture, 
rrum the descriptions given, we gathered that for 
standing rigging a series of Iron wires were laid in 
n straight or namllcl line, or salvagee fashion; the 
tension, which in no way diiiii#shes ihe size of the 
rope, or lengthens th * same, and which is necessary, 
to olitain an equal strength, being acquired by ap¬ 
plication of machinery to tliat object. The speci¬ 
mens submitted to the Jury varied from 14 inch to 
3 inches in circumference, and the wiressof which 
such ropes were formed from 50 to 150; the rope 
thus formeii is then di 'ped in a solution of Indian 
Tubtiur, and the interstices so fllied up; it is then 
“ purcelled,*’ or covered with a binding of woollen 
list, $0 as to exclude the moisture, and to protect 
the wires from oxidation; tliis being done, the rope 
is served over,*' or bound round with spun yarn, 
so that, when finished, ic represents ihe appearance 
of ihu ordinary hempen ripe, with the exceptlou of 
its being one-half the size uf thatgof hemp. One of 
the grounds ot defence was, that lines, or strings of 
hemp, forming a rope, or rigging, of a similar con¬ 
struction to that of the wire rope, had be*fii used, 
such lines or strings ha\iiig been " served" as with 
the xvirc rope or rigging, and thus that there was no 
novelty in the iiiventiun; but he would he prepared 
to show, and it was perhaps, a question for ihc 
court to dettmiine, whether the application of wire, 
as in this case,was not a manufacture under tlie Act, 
inasmuch that, although tlie application might be 
the same, the material usedvras altog«*ther dissiini- 
l:ir. The defence, as he uiiderstooil it, was, that the 
luauufactureof the two ropes, or standing rigging— 
tliat of hemp and wire—were similar in their 
construction, but that the patent could thus be up- 
s?t he considered absurd, inasmuch that he would, 
by evidence of witnesses who had been engaged in 
inaritiuic affVsIrs for many years, prove the superio¬ 
rity of the wile rigging o%er that of hemp, and give 
their evidence an to its utility, and the advantages 
It afiorded. With regard to ttic second patent, that 
wss simply an iniprovcmcnt on tlie first, in making 
the loop, or so bplicui'' tlic wire, as to obtain a tirm 
hold. The learned counsel proceeded to call his 
Witnesses. 


*The following curious calciilatioDS arc extracted 
from a printed paper drawn up by tlie plauititf and 
circulated in court during the trialI'lic weight 
of standing rigging now fitted andafioat in the navy 
is about 7,000 tons; and, taking the price uf hempen 
ripe at *10/. per ton, the vahu of a first outfit for the 
W'liole of the iinvy will be 3ZV,n00/., Upon which, by 
tiNing my wire rope for the same purpose, a sa\iiig 
wonld be effected of 107,;133/., without taking into 
cousidcratiuii ihe more than triple time that wire 
rope will last. It may also be observed, that the 
wire rope only exposes two-fifths of the surface to 
the wind, thus rendering ships rigged with wire to 
those with hemp less Iccwardly. It appears that 
22(>3 lbs. of hempen ropes thus applied expose a 
surface of l,2t'i square feet to the niiul, whereas, 
the xvire rope, possessing strength as 80^ wire is to 
63^ hemp, exposes tiily5]4 square feet; and, aS|rho 
whole surface of hempen standing rigging now fitted 
In the navy expose s (alcordmg to the above calcu- 
l.'Uion) a surface of 860,000 square feet,whereas, the 
wirp rope has only one of 344,000 square leet— 
leaving a diflerenee in favour of wire rope of 529,112 
square feet; and, allowing the mean force of the 
wind to be l^lb. upon the square foot, the power 
saved on a leeway would be equal to about 4000- 
horse power, or equal to the can van of more than 
the whole of the sails of twenty-four frigates, and 
the displacement saved would be about 3500 tons, 
which would be equal to about 700-horse power— 
making, a saving, in all, of 4700 horse power; and 
if tiiis is called money, by charging 20/. per horse, 
it will be a saving of about 100,000/.; and, with 
tlie 105,000/., being the dilference of the first cost 
df an outfit, it makes a total of above 200,000/. every 
three years.** 


Mr. Whcllaii, seventy-two years of age, was a 
master rigger in Liverpool, and iiad been forty years 
employed in that capacity. He bad never known 
uf wire rigging being used bfcforc the date of plain¬ 
tiffs patent in 1835. Has since fitted the Greai 
Uvtrponlf of 1,400 tons, with rigging of that de¬ 
scription; the JoJttt Garrottu and many 

others; considered the invention as useful, and 
that the wire rope had a decided advantage os to 
strength, at the same time that it was less bulky, 
and consequently held less wind. Witness con¬ 
sidered that its application xvas equally advanta¬ 
geous to sailing-vessels and steameTS. The Great 
Liv^^rpool WHS fitted about live years since, and the 
J*thn Garruw in 1839, which vessel wSiS now in Li¬ 
verpool, the rigging having stood the weather, 
llpiin the cross examination of this witness by Mr. 
(N)rric, ho stated that he had been engaged in fitting 
stoain-vessels for the past twenty years; that the 
rigging hiid been, so far as the funnel w'as concerned, 
part irmi ch.iiiis, and part ii^mpcn rope—the chain 
being used to prevent ignition by sparks from the 
chimney. 

Mr. Binks was foreman of the plaintilf, and had 
maniiract..red the wire rigging, lie had, from an 
early ace, b. en employed under government as a 
rope-maker, having been thirty-four years in that 
employment, and, for the paA eight ye!ir.s. been 
engaged by the idaiiitiffin the manufacture of wire 
standing rigging aii l ropes; had neverlicanirt»r wire 
rope or rigging before the patent of Jili. Sinith; 
considered it a very desirable thing, and believed 
that any one might nianufucfure the ariiclc from 
the description given in the specifiratioii,which wjis 
V) simple, that no diHuulty could exist with any 
practical man j the second p’atent was an improve¬ 
ment cm the first, in forming the loop and splicing, 
which were imjicrfcct in the original patent. 

Mr. Shaw, marine manager of the City of Hub- 
liii and Oriental Steam Companies, h.id heard, 
by chance, of the patented wire standing rigging, 
ill 1833, he was mductd to test it, and accord¬ 
ingly applied it to vessels belonging to the (*ity 
of Dublin Steam Company; the rc'tiiU had been 
liigbly satisfactory, and l.e had since used it in nu¬ 
merous instances in preference to liempen rope. 
He considered the invention invaiiiahlo, and, as an 
evidence of the high opinion he entertained of it he 
had fitted his own yacht with it, and the more 
experience he had of its properties, and the 
advantages attendant on its use, the more he 
was pieiibcd and satisfied of its merit h. Not only 
was there greater lightness of the material employed, 
hut the security and strength of the standing rigging 
so manufactured, a< well as the less resistance it 
odered to the wind, formed important features as 
regarded stcani-vcvscis; hut the advantages were 
not confined to this description of vcsbels, but 
were equally applicable, and perhaps more so under 
peculiar circumstiinccs, to sailing-vcmscls. embrac¬ 
ing nicn-of-war, as tlicie was less surface picsented 
in case of battle to the action of shot, and so far as 
hU own experience went, conlirmcd, as such was by 
Mr. Snow Harris and others, the lightning conduc¬ 
tors constructed 011 the same principle by ihe plain- 
tilT Vi:re proved to he superior to any which liad 
been submitted. He was now fitting the Ilindoeian 
with the like rigging, and had, in fact, adopted It 
in every instance since lie had become aware of its 
taluable prupirties. In the tropics the wire rope, 
lie considered, w'ouid be invaluable, and, as an evi¬ 
dence of its lasting properties, he stated tliat he had 
rigged a vessel wliich, alter three jears, was fuund 
to be in as good order as when the wire rigging was 
first applied. As to the expense, jie considered the 
wire rope ciieaper, taking strength for strength, as 
compared witli that of hemp.—Mr. Shaw, on erosa- 
examinaijon, stated that he had been connected 
with, and had directed liis attention to steam-ves- 
sels for the last eighteen y^ars; that he had never 
known wires, or rods of iron, to be bound together 
in a lateral position, but that rods of iron bad been 
connected by rings of eyes, and so applied to the 
funnels as stays or ro^Si but that such were quite 
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dlgrlnct and different from the patent of the plain¬ 
tiff, which consisted of a number of wires bound 
toffether, and coveted, or immersedi in a solutloni 
and then *'served" with spun yarn. The witness' 
was examined at considerable length as to wire 
rope, or rig;»jiig, liavnig been used for other pur¬ 
poses, and reference was made to the Mviiai and 
other Riispensiiui bridges, but it appeared that the 
witness had no knowledge of any application of 
wire In the form patented, the several bridges re¬ 
ferred to being composed of chains and rod-iron. 
Wilness bad seen a bridge at Rouen constructed of 
wire, but which was not protected by any serving, 
or covering, being exposed to the action of the at¬ 
mosphere—the several wires being hooped, or 
clamped, together at certain distances. 

Captain llevis, li. N., holding an appointment 
under fjovcniincnt, at Jllverpool, as superintend¬ 
ent of the Mail Department. He had, by the direc¬ 
tions of the Admiralty, examined and carefully sur¬ 
veyed the John 6'arroie,*an iron \easel, (800 tons) 
rigged with the plaintilfs wire rope, and had m- 
ported thereon; that lie found the patent rigging to 
answer every purpose, and considered it as an ex¬ 
cellent Inventioh; the rigging he found to be in a 
perfect state, having examined it with c&re; in his 
opinion the wire rigging had an advantage over that 
of hemp—upw'ards of twenty Govcrinneiit vessels 
had been fitted with that description of rigging. 

Mr. Iftbertson, a rope-maker, was in the habit of 
making standing rigging; be bad rigged thirty ves¬ 
sels with the wire Tigging, not of his own manufac¬ 
ture, blit with that of the plaintiff's; never knew 
such description until the patent of the plaintiff’s; 
had lead the apccilications of tiic several patents 
18 : 5:1 and 18:37, and could readily manufacture the 
rope or rigging from the description therein given, 
and the accornpanyl.ug drawings. 

Mr. Grantham, who is an engineer, and largely 
embarked in iron ship-building, (the author of a 
work lately reviewed in our columns,)deposed that 
having read the specifications, and examined the 
drawings, he should feel no difficulty in manufac¬ 
turing the standing rigging, or rope, as therein de¬ 
scribed ; had been practically acquainted with en¬ 
gineering and ineuhaiiics for the past seventeen or 
iighteeii years; could not apprehend that the slight¬ 
est difficulty would present itself to any person in 
the inaiiurdcture under the specification; had never 
heard of any sitiiilar application of iron wire, or 
rods, as that comprehended in the patent, and 
which he cuusidered exceedingly valuable, and a 
useful invention. 

On cross-examination the witness stated, that he 
was an engineer by profession—that he had never 
known wire applied to rope, or heard of the inven¬ 
tion aiirecedcnt to theplaintitrs patent. The counsel' 
tor the defendant having draw n the attention of the 
witness to the inaniifacuire of a toasting-fork, wliicli 
was composed of twisted wire, he admitted that 
Htich an application was certainly not novel, but 
thought it distinct from a rope or rigging—had seen 
wire employed in many ways, but never as a rope 
until the plaintiffs patent. \Vitiie'>s described the 
specification, as understood by him, and expressed 
his belief that tbemean'ng of the claim put fonfard 
by the patentee was that of embracing the inanu- 
fticture of all tnetallic ropes, or combination of wires 
according to the specification, without reference to 
the jiietal of which such wire is composed. 

Mr. lllndniarilh then put in admissions of the 
parents and specifications, and the fact that the de- 
fomlaftt had Infringed them, which were read, and 
closed the plaintitrs case — the learned counsel 
admitting that, hwni the absence of a witness, he 
had no evidence to show that the second patent had 
heenJnfrln^d. 

Mr. Currie proceeded to address the Jury on the 
merits of the case, and directed the attention of the 
learned judge to the legal and technical objections 
which lie considered might be faiily brought for¬ 
ward, and which^could not, in his opinion, have any 
other effect than that of obtaining a verdict for his 
client. The tnanufacturewhich the plaintiff claimed 


to himself was in reality no Invenlloii of a new ma¬ 
nufacture, and the specification was nothing more 
than a general claim; indegd, on reference to the 
words in which the specification was summed up, 
it would be appareut to his Lordship that there were 
no grounds for the action whereon the plaintiff 
could claim a verdicti It had been shown that rods, 
or links, of Iron had been previously used for stand¬ 
ing rigging, or stays, on board of vessels, and he 
believed his Lordship and the Jury would be of 
opinion that the manufacture was by no means 
novel or fleservlngof that protection contemplated 
and acquired under the statute of James. Again, 
supposing for a moment that it should be in the 
opinion of the court as c imiiig under such statute, 
and was designated a manufacture, he should then 
contend that such manufacture dras not novel, in* 
asmuch that he had an illustration sufficient for his 
purpose In the manufacture of a toasting-fork, 
which, being composed'*of twisted wires, was, in 
fact, the same as the wire rope, or standing rigging 
—tlie material of 'jihicli it was composed being the 
same. 

The Presiding Judge (Daron Maulc) here inter¬ 
rupted Mr. Currie, by observing thgt it was a very 
different thing to toast bread on a toasting-fork,and 
to make a rope of wire —the idea seemed to him ab¬ 
surd. 

Mr Corrie continued, hy adverting to cases >Yi>lch 
had been determined, and on which he relied, an 
precedeirs in the present instance. The learned 
counsel admitted the usefulness and value of the 
invention, which, he observed, could not be con¬ 
troverted after the evidence afforded that day; hut 
he contended there was no rio\'elty in such inven¬ 
tion to which the plaintiff could lay claim. 

Mr Baron Maule having submitted to the counsel 
for the plaintiff that a question might he left with 
the Court to determine whether the invention or 
manufacture was a fit subject for a pafbnt, 

Mr. llindmarsh preferred leaving the question to 
be decided hy the Jury. 

The learned Judge then summed up the evidence 
and observed that, if the question had been left with 
him, he should at once have declared the patent 
good. 

On application made by the counsel for the de¬ 
fendant, leave was given to move for a nonsuit on 
one of the counts, and with such reservation, the 
Jury founti a verdict for the plaihiij. 

The Judge expressed his readiness to certify for 
costs. 

Smith V. Watson. 

This was a second action lietwcen the same par¬ 
ties, as ill the funner case, involving the merits of 
a further patent taken out by the plaintiff In the 
year 1839, for the manufacture of wire rope, in a 
form and manner dissimilar from the two patents 
of 1835 and 1830, being a twisted rope formed of 
strands as in the manufacture of hempen ropcf, the 
only difference being in the material. Tkae address 
of the learned counsel for the plaintiff was a mere 
echo of his speech on the first action, and the evi¬ 
dence generally throughout was a mere repetition 
or confirmation of that previouiity given, the only 
difference being, that the evidence here given related 
to the merits of the wire r(4ie, and net to that of 
standing riggin/ or salvagee rope. 

Mr. Mayes, a rigger, employed on the Blackwall 
Railway, deposed that in the course of his duties 
he had laid down sixteen miles of hempen rope on 
the railway when first opened, the circumference of 
which was from inches to 7^ inches. The wire 
rope of the plaintiff had been applied on the railway 
upwards of twelve months since; the carriages on 
the line were drawn by a length of ro| e which waa 
drawn or wound over a drum means of station¬ 
ary engines at the termini. Witness bad ^lever 
heard of any wire rope until he became acquainted 
with that of tbo plaiiitilTs. The wire rope had been 
found to answer the purpose, and the consequence 
waa that the use of hempen rope bad been discon¬ 
tinued, and the whole of the line was now worked 
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HAd ttfstoft ^ •tueufOi of «itw top« 
four Inehes circumference with Tarieus jpeci- 
' metic of hempejn rope, varying In ^eiae from Ai 
Jnehet to luebee, aim fhund tba former tb be or 
greater strength thah the latter. Had never Jknown 
the plaintUTi rope to break« although the swivels 
and epllclngs had in some instances given way. 
The hempen lopet when in utep was subject to con* 
tinued breakages, having known the rope to break 
two or three tlmds in one day. Witness considered 
the invention as nsefdl, and more economical, from 
. there being less Wear and tear, as alse from its 
being of smaller clrehmrereiice, and less weight. 

Mr. Woods, engineer of the Liverpool and Man- 
cfiostet' Railway, disposed to the plairitilTs wire 
rope being used in the tunnel at the Liverpool 
terminus. It was found to answer the purpose, but 
not having been at work any considerable length of 
time he could not undertake to drawn comparison 
between It and hemp. The size of the rope was 
S-ineh diameter, or 2^in. circumference; the 
hempen loj^ which had been mevloiisly used was 
' a^i^-iQch; the rope worked over a drum of 3 leet 
diameter. 

Mr* Leslie, the manager of the Andertbn Carry¬ 
ing Company, had applied the wire rope of tlip 
plaintiff to raising weights, and also on an inclined 
Pflane. .He was fbrmedy prejudiced against it, but 
since he had tested its properties he had arrived at 
the conclusion that it was an Invaluable invention, 

• and of great benefit to the community. 

Mr. X^orrie, on the part of the defendant put in, 
as ovt^nce, the drawing which accompanied the 
spedflcaiion of the patent of 1S96, to which he di- 
" rected the attention of the Jury, the learned couii- 
B.el contending that the twisted wire rope was com- 
prehendedln that patent, and, therefore, could not 
be claimed under the patent of 1339. To illustrate 
this view of the case, lie proceeded to remark on 
the slmilaritg displayed in the patents of 18d6 and 
1339, as related to the twisting of the wire, it appear¬ 
ing, however, that in the former cage the wire was 
simply entwined in forming a aplfte, while In the 
latter it was regularly liAd in glrands and formed 
as a hempen rope. 

The learned Judge thought the jury could not 
do otherwise than give a verdict for the plaintiff, 
which was done accordingly. 

(We have copied the reports of the two preced¬ 
ing cases from the Mining JoKrnai, but have taken 
the liberty to omit some portions in which the re- 
^rterappears to have departed from tlie line of 
strict mipartisUty, which reporters of law proceed¬ 
ings ought invariably to observe^ Indeed, we must 
confess, that when we couple ilie partisan charamer 
of these repbrts, as given by our contemporary, luth 
certain strange tumours which are abroad respect¬ 
ing the Ooag jfldc character of the proceedings re¬ 
ported, we have our doubts whether we should hot 
have done 'better to omit them altogetlier. Some of 
the mridence adduced for the plaiiitilT certainly is, 
ofn the fflce of it, of a most suspicious description. 
Take ihit of the withess Mayes, for example 
could no perstgi of more authority than a common 
/..labourer be found to speak to the result of the trial 
:/ made'of the plaintiffs wire" rope on the Blackwall 
K^lwwf where wai Mr. Bidder f Or Caplain 
Koutbf Mayeasweaig that the wire rope (meaning 
lm3.heeirfuUDd to ** answer the purpose,*t 
, and that use 

^ dfhamiMxejpo has is^n dlscoiifinuedi and tfe ttkoie 
by>ire rope‘s* (meaydi^ Smith’s 


Wire xbpeJiCWdjg^hsiioD.mttcli s(iiethcr Mr.'Bidder 
' /Or wfUthk-oO'apy ptheir respectajtile gentle- 

idsti cnnnteAd wn:lh.H>9*U]ie# would haVe sworn hs 

♦K'o* nm 4 *h’a 

wire rope, .io' l|r 
this line had^ptOvp 

of a much siipi^^^iteserlpiiDir, patented .by 


Rewall, had been snbstituted fur It. If'we have 
been mlsin(brmed.on this point, we shall be glad' to,. 
be set right by Mr. Smith, or any of hjs witnesses 
or frieudTw^Ko. M. . 

TAc Qttceis y. JBpnHer. 

[thB solar lamp r.A.TBNT.] ' 

We have already, (p. 43 of our present \ob) stated 
generally that the'verdict^ In this case was for the 
Crown, whereby the patent has been annulled; but 
as it may be interesting ,to many of our readers to 
know more precisely the mounds fbr this deefsiop. 
we now now give a verbal report of the charge of 
the Judge, (Coleridge) and finding of the Jury, as 
they are reported in a voiy long' and special ac¬ 
count of the trial which appears in the-Birminffhani . 
Cczsl/e of the 15th inst. V 

The Learnedf Judge after explaining to the 
Jury the law as applicable to this case, very dis¬ 
tinctly analyzed the wbolh of the evidence, .pre¬ 
senting to their consideration each particular point 
insisted upon by the prosecution contrasted with the 
counter* evidence, whereby the defendant endea¬ 
voured to refute the same, and, after going through 
the whole of the case with great clearness and care, 
which occupied hla Lordship about three hours, left 
the following points for the consideration of the 
Jury:—^Whether a precise size of aperture in the 
dcfiector and height above the ilame %vere Asenlial 
to produce the effect ?•—Whether the specification, 
aided by the drawings,' sufliciently described such 
size and height?—Yvhether the peculiar chimney 
described as essential to produce tho ftillest effect 
gvas beneficial ? And whether the invention coultl 
be used with ''ordinary chinfticys of glass?"— 
Whether the invention was now? And whether 
Mr. Byiiner was the inventor? 

After a very short deliberation the Jury returned 
into Court, and the Foreman stated that they w'cre 
unanimous in finding that a precise biae of 
aperture and height above the flame were essential 
to produce the effect; that the specification aided 
by the drawings did not sulficiciitly describe such 
size and height; that the peculiar chimney was of 
no use at all; that the invention could not be prac¬ 
tically used with ordinary chimneys of glass ; that 
the invention was not new; and that Mr. Byniier 
was not the inventor. 

This finding of the Jury entitled the Crown to. a 
verdict upon the first, second, third, fourth, fifth, 
sixth, and eighth Issues; the seventh, which was 
only as to whether ,thc pretended invention was a 
manufacture within tho statute of James the First^ 
was, by consent given for the defbudant. 

Amerteun Enterprisfi^CanahSieam-boaU.'^On a 
visit to Bordentown, we saw two new steam-boats 
that had Just arrived there through the Delaware 
and Raritan canal, from New York, where they 
were built, being on their way to this city. The 
boats are built of Iron, and moved by JCricssoo’s 
paddle-wheel pnipellelr, which will be wholly under 
the sdrface or the water wh,en they aie loaded, 
£a^ boat is furnished with two of those wheels, 
whieh work under the stern—one on either sidctof 
the rudder. Besides iiaving an engine,' the boats 
are >schooiier-rlgged, in the most beautiful sym¬ 
metrical manner of any thing of the kind we have 
ever beheld. The length of the boat is 9t feet 4 
inches; breadth of beam, 23 fceli dcptlT of Ifolff, 

7 feet € inches. Their capacity is cguaJ- to two ^ 
hundred and thirty tbns of doid. In the Harltan^ 
river, the speed of these boats was nearly ten miles 
p4r hour. Ill the canal, six nili^ the hour. *We 
ctMIder that the^wpipe of danaliftivigation has now 
. reopl^df^liy the perf 0 rjnaAce,or theie boats, 
Pk$LEve.JoufnaL 
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R0W1.EY*8 ROTABT STEAM-ENGINE. 


Manchester, 14, Upper Brook-street, 
August 2, 1842. 

Sir,—The little success which has 
hitherto attended rotary steam-engines 
has caused most peopie to be sceptical as 
to their ever being able to compete in 
eflBciencj, economy, and durabilfty, with 
reciprocating ones. Influenced by this, 
I resolved not to publish any statements 
regarding the one patented by me, till it 
had worked for such a length of time as 
would enable me to Apeak confidently as 
to its performances. 

1 have now pteasure^in forwarding 
you, for insertion in your very interesting 
publication, accounts of the stationary 
engine belonging to Messrs. R. Johnson 
and Brother; and also of a locomotive, 
on the same plan, which has been expe¬ 
rimented with on the Liverpool Railway. 

I have the honour to be, sir. 

Your very obedient servant, 
Eow'ARO Butler Rowley, 
(Late R. N.) 

I. The Stationary Engine. 

DiameAr of steam-wheel, 36 inches; 
breadth of ditto, l4k inches; depth of 
ditto, 4 inches; mean length of steam 
chamber, 100 inches; pistons or slides, 
58 square inches, subjected to the action 
of steam ; number of revolutions, 80 per 
minute; with 1 lb. pressure ungeared, 
or with less than 5 lbs. driving shafting. 
It stands on a bed-plate, 5 feet by 4, 
and is 3| feet high. 

By reference to the figures 1, 2, and 
3, it will be seen that the engine is com¬ 
posed of an outer ring, or cylinder, A A 
A, and two side plates, exactly alike, 
having on their inner side an endless 
groove, B B B, formed of a segment of 
a circld; a a a, and a portion of an irre¬ 
gular curve^ h b h. There is a circular 
wheel or appajatus, O C C, having three 
chambers, 1) D D, in it, for the reception 
of the pistons £*K £, and for allowing 
the same to slide in and out. This whed 
has two flanches, G G G, having grooves 
in them, H H, for the support of the 
pistons, and is firmlv keyed on the cen¬ 
tral shaft F F, which passes through the 
side plates, and revolves in suitable bear¬ 
ings. The guide-pins of the pistons, 
K R K, travel in the endless groove 
B B B, on the inner side of the side 
plates. 

Thus it will he seen, that, as the ex¬ 
pansive power of the steam, introduced 


through the inlet pipe L, exerts itself 
against the pistons, it will cause the 
wheel C G to revolve; and as the guide- 
pins of the pistons travel in the endless 
groove B B, the pistons will be alter¬ 
nately dfaw’ii towards the centre of the 
wheel, to enable them to pass the abut¬ 
ment M M, and then be ag^ain projected 
into the steam-chamber; after the steam 
has exerted its foreef against the pistons, 
it will escape by the exit-pipe N. O O 
denotes the chamber for metallic abut¬ 
ment packings. 

The engine is employed in turning 
wire, or rather ripping blocks; and as 
the force which is exerted is constantly 
varying, (the mercurial gauge attached to 
the cylinder ranging from 5 lbs. to 35 lbs.) 
it is difficult to estimate the horse power 
actually used. 

To calculate the power, multiply the 
•number of square inches on the piston, 
58, by the pressure, SO lbs., and that by 
mean length of steam chamber; 8'4 feet, 
which multiply by number of revolutions 
per minute, bO; then dividing by 33 000 
will give the horse power. 

Thus, 58 X SO X 8‘4 x 80 -$• 33*000 
= 35*4 horse power. 

Messrs. R. Johnson and Brother have 

{ lermitted the publishing of the following 
etters. 

Wire Mill, 27, Dale-itreet, Mancheatcr, 
** August 14, 184^. 

Mr. £. B. Rowley. 

'* Sir,—^We have great pleasure in stating 
that we are perfectly satisfied with the regu¬ 
larity of working of the rotary steam-engine. 
The consumption of fuel, and time worked 
during the five weeks ending July 29th last, 
are as follows—338 hours time, and 48 tons 
10 cwt. of coal. The engine has been at 
work on our premises for the last seventeen 
miRiths. 

** We are, &c. &c.” 

** This is to certify, that I have had the 
management of Mr. Rowley’s Fstent Rotary 
Engine for the last eleven months, and tes¬ 
tify that it works remarkably well and power¬ 
fully. The engine has beci^tely examined, 
and found in excellent condition. 

William Amphlett, Engineer, 

. ** At Messrs,. R. Johnson and Brother.” 
“Augusts, 18 >3." 

II. The Rotary Locomotive, 

The best method of arranwment must 
be decided by experiment. 1 am at pre- 
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sent inclined to ^ve the preference to connexion betnreen the engine and driv- 
the plan as presented in fig. 4, where the ing>wheel is effected by means of double 



cranks, and an intermediate shaft having in a pinion on the driving axW. 1 !)m 
a spur-wheel on its centre, which woru advantages that will result mm thb are, 

02 . 
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that the same engine may be adapted for 
a passenger or luggage train; or, in other 
W’ords, can be made equal to a 11 or 18 
inch cylinder, by proportioning the spur 
gearing. There will also be an entire 
absence of any sinuous or oscillatory mo¬ 
tion, which is a fruitful source of danger, 
is highly destructive to the tires«of the 
wheels, and has a constant tendency to 
disturb and damage the rails. 

The experimental locomotive recently 
tried on the Liverpool line was driven 
by spur-gearing on the centre of the 
driving-axle, but differently arranged 
from the plan now proposqtl. As respects 
its friction, it was found that with 2 lbs. 
pressure in the boiler, when Uic driving- 
wheels were supported, it would make 
80 or 100 revolutions per minute, and 
that with 10 lbs. it would move itself and 
tender on the rails. The highest velocity 
obtained was 07 miles per hour. 

The following arc the results of some 
of the experiments, though I must pre¬ 
mise, that the boiler used w'as an old and 
inefficient one. The dimensions of its 
heating surfaces arc 07*84 square feet, 
exposed td radiant caloric; 258*44 feet 
are of tube surface; length of ditto, 0 
feet 0 inches. 


Date. 


Lond. 

Aver. spef»<l 

Distanci 





in miles 

run in 


t. 


(irs. 

per hour. 

miles. 

June 15 

50 

12 

2 

17 

11 

“ 18 

57 

11 

0 

18 

30 

“ 30 

45 

0 

0 

19*3 

30 

July 1 

22 

0 

0 

25 

14 


As an accurate account of the con¬ 
sumption of coke had not licen kept, a 
trip was made to ascertain this: the fol¬ 
lowing arc the particulars, as furnished 
by Professor Phillips, of the New Col¬ 
lege, Manchester. 

Maticlicstur, Monday, July 18,1842. 

** Dear Sir,—xT enclose the following ac¬ 
count of the cx]ieriment made with the Hiars 
rotary locomotive ^sngiiiu, on Saturday last, 
to determine the ronsuniption of fuel. 1 
should first state that the boiler was so im¬ 
perfect and leaky, that wo dared not put any 
pressure on, so that the actual power and 
velocity of the engine with its load could not 
be fairly tested. All the tubes were leaky, 
and several plugged. 

"(Vt the mean pres.Murc of dOJ lbs. per 
square inch in the boiler, die engine would 
have consumed &14| gallons of water daring 
the experiment; whereas the quantity ac¬ 
tually employed was 6171 gallons, by actual 


measurement of the water in the tender, at 
starting and at stopping. From the leaky 
state of the boiler, and from au imperfr.ction 
in the reversing valve, which was not tight, 
onc-fifth of the whole quantity of steam ge¬ 
nerated was wasted. The water was nearly 
cold in the tender at starting. 1 think the 
r&sult of the experiment very fair, upon the 
whole; and I feel satisfied that, with an ef¬ 
ficient boiler, the engine will be found both 
economical and effective. One of its great 
advantages i.s, that there is no lateral mo¬ 
tion. As 1 have made many trips with the 
engine, I can state that the sinuous motion 
which takc.s place in the ordinary form of 
the locomotives in use docs not happen with 
your engine, thus rendering it less likely to 
run off or injure the rails. The pressure of 
the steam in the boiler w^s ascertained by a 
thermometer, and also by two safety-valves, 
with the usual spring balance. I took the 
pressure at the end of every mile. «• 

“ Yours very truly, 

“ Montaguk L. PHiLLirs." 

" To Mr. E. B. Ilowloy.” 
n 

Afars rotary locomotive, with tender, = 20 
tons, loft Liverpool for Manchester, with 
12 loaded wagons a CO tons, 1 cwt. 3 qrs.; 
gross load = 80 tons, 1 cwt. 2 qrs., at I fa. 


min. 

Strong wind 

ahead. 

Pressure 

Miles. 

Honrs. 

Min. 

See. 

ill lioiler. 

1 

1 

• • 

• • 

4U 

2 

• • 

■ • 

• • 

a a 

3 

• • 

53 

50 

38 

4 

• • 

57 

20 

30 . 

5 

2 

a a 

35 

47 

C 

• • 

4 

5.'» 

31 

7 

• * 

7 

30 

53) g g 

4l|sl 

8 

• • 

14 

31 

0 

• ■ 

18 

20 

56' “*2 

10 

• • 

22 

15 

33 

11 

• • 

25 

30 

44 

12 

• • 

27 

45 

38 

13 

■ • 

a a 

a a 

a a 

14 

m m 

3.5 

45 

48 

15 

a ■ 

37 

• • 

38 


2 

40 

2.5 

41 

17 

• • 

43 

30 

31 

18 

• * 

46 

40 

36 

19 

• V 

50 

a a 

38 

20 

a • 

52 

50 

44 

21 

• • 

55 

45 

38 

22 

a • 

59 

5 

36 

23 

3 

3 

30 

54 

21 

a • 

7 

^10 

41 

2.’i 

a a 

12 

• • 

50 

2C 

a a 

16 

• • 

42 

27 

a • 

20 

25 

47 

2H 

a • 

24 

30 

34 

29 

a a 

29 

15 

33 

30 

• a 

33 

a a 

23 



TRANSMISSION OF GALVANIC ELECTRICITY. 


J97 


Average pressure of steam ia boiler, 40i 
lbs. 

Average velocity in miles per hour, 16‘2* 
Consumption of fuel, 4 bags of coke » 
560 lbs., and 2 bags of coal ^ 280 lbs., 
which I consider equal to 187 lbs. of coke, 
which will give 24*0 lbs. of coke per mile. 


PRODLEM IN TRIGONOMETRY. 

Sir,—I am rathgrlatc in enrolling my¬ 
self as a contributor to your very useflil 
and widely circulated miscellany; but 
apers of an interesting and novel character 
aving accumulated on my hands, 1 hope 
that you will, from time to time, allow 
me a small space in your columns, in order 
that I may communicate their contents 
to the public. Some of those papers arc 
of a \ery abstruse and startling nature, 
and may probably excite some curiosity 
in the minds of many of your readers; 
. others arc of a nature purely practical, 
and will be read with interest by those 
w’ho are engaged in mechanical pur¬ 
suits. 

As my name is already well known 
in connexion with mathematical and me¬ 
chanical subjects, I feel inclined to have 
it suppressed in all niy communications, 
and propose to pass incognito, under the 
anagrummatical designation of 
Your friend and Servant, 

• Unit Stifaut. 


There is a problem in Trigonometry 
of very great use to maritime surveyors, 
in fixing the position of rocks, shoals, 
and other dangerous obstructions to navi¬ 
gation. This problem has been very 
often proposed for solution, and as often 
resolved, but there is still wanting a 
practical rule that will apply to all the 
cases, without requiring a separate inves¬ 
tigation of a different constructioi^ for 
each. 

In one of the early numbers of Mr. 
Colburn's United Service Journal, I 
gave an analytical solution of all the cases, 
deduced from a valuable but neglected 
theorem in Emerson’s Trigonometry. 
This solution; with slight variations, W'as 
shortly afterwards copied into the third 
volume of Dr. Hutton's Mathematical 
Course, but without any acknowledg¬ 
ment of the source from which it had 
been obtained. 

The several equations arising from the 
solution here alluded to have all more or 


less of a resemblance to one another, and 
contain some common terms; but they 
arc not so closely identified in form as to 
admit of enunciation under one general 
rule. This is what is wanted, and it is 
for this purpose that the problem is 
rc-proposed. 

PROBLEM. 

Given the distance between two ob¬ 
jects A and 11, with the angles ob¬ 
served at the staiions C and D, [all in 
the same plq^ie,) to ^find the position 
of the stations. 

My attention was first directed to the 
subject by Captain John Hobbes of the 
lioyal'Engineers; while he was superin¬ 
tending the grand trigonometrical survey 
of Ayrshire, in the West of Scotland. 
The solution I then gave was pundy 
geometrical: but it was considered by 
the proposer, and other mathematicians 
in that part of the country, as being a 
very comprehensive and elegant one, and 
gave occasion fur inuchs discussion 
amongst those who were capable of ap¬ 
preciating its beauties. It is not unlikely 
that a republication of the problem, 
may elicit an answer from some of those 
who remember the circumstance, al¬ 
though a period of more than twenty 
years has elapsed since it was first agi¬ 
tated amongst them. 

U.S. 

August IS, 


TRANSMISSION OF GALVANIC VLECTRI- 

CITY—MESSRS. WRIGHT AND BAIN’s 

EXPERIMENTS. 

Sir,—In your Magazine of*tlic23rd 
ult., is a letter signed “ C. W.” in which 
the writer has called aty;ntion to some 
sdbeessful experiments made at Calais in 
1803, by passing gdlvanic electricity, 
when using water as part of the electric 
circuit, in order to show that Alr.’Ilain 
and myself were not the original discov¬ 
erers of the two or three facts you men¬ 
tioned, as having witnessed at the Ser¬ 
pentine river. Neither Mr. Bain, nor 
myself were aware of similar experiments 
having been tried by Aldini until vfe saw 
“ C. W.’s.” letter; but, if we had been, 
they were not exactly analogous to ours, 
as it appears he used a pile of eightg 
plates,** which would produce an electri- 
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city of high tension, more resembling the 
electricity of the atmosphere (or light¬ 
ning,) than the voltaic current used by 
us, (generated by a single cell, contain¬ 
ing two inches of platinum, and one of 
sink.) C. W.” will see that the two 
experiments bear little resemblance to 
each other, as the electricity einpidyed at 
Calais, from its nature, wouldbe expected 
to travel through feeble conductors, such 
as water, or moist earth, (and this it was 
which enabled Aldini to give ehoche.') 
Now it is w’cJI known ^at this electricity 
would not answer the purpose of a tele¬ 
graph ; neither would voltaic electricity 
give shocks, not being sufficiently in¬ 
tent to pass through the hotly. Sup¬ 
posing we had gone no further than 
merely to dip the ends of the metallic 
conductors into the water, we should not 
have succeeded in passing the current 
froin our battery, for wc found that a 
considerable surface of metal was ncces- 
aary, at the ends, to convey the electricity 
to and from the water; this we supplied 
by fastening a coil containing 40 or 50 
yards of wwe to the ends of the metallic 
conductors, Immersed in the water. 
With respect to the bare wires laid 
through the Serpentine, we did not “ try 
the current with the wires above the 
water," as this would have been a diffi¬ 
cult operation; but we tried the power of 
the current at several points between the 
banks of the river, with the bare wires 
immersed, and found thatwhen a powerful 
battery was employed, a very considerable 
portion of the electricity passed from the 
positive to the negative wire without 
going to the opposite bank, and this w as 
particularly the case within the first fifty 
or sixty yards of the battery. With the 
small battery, however, used in the first 
experiment, nearly the whole current was 
confined to the wires and passed through 
their whole exeent, from bank to bank 
of the river. But a curious and unex- 
ftacted result took place, namely, when 
the wires were removed from the battery 
the magnetism did not immediately cease, 
as in a dry circuit, but gradually died 
This, w'hen first observed, appeared 
M insurmountable obstacle to the work¬ 
ing a telegraph through water; but it oc- 
ourr^ to us to reveree the current, which 
had the efiect of immediately annihilat¬ 
ing the magnetism, and inducing it in 
the opposite direction, and as often as 
this was repeated the same result follow¬ 
ed. By these means we can give signals 


nearly as quick as with the wires insulated, 
and w'e still think that by using conduc¬ 
tors of sufficient capacity, the current can 
be sent a sufficient distance for ordinary 
telegraphs; fur, although all the electric 
currents would not reach the extreme 
ends of the line, still there would be suf¬ 
ficient to reflect the electric conductor: 
for we find this can be done by a tithe of 
the power necessary to move the needle, 
or produce maenetism in soft iron. 

Can “ C. W.’* orcany other of your 
correspondents oblige Mr. Bain and my¬ 
self by giving an explanation of the mag¬ 
netism not ceasing, upon the current being 
broken when the wires were immersed in 
the water ? For, time and other circum¬ 
stances prevented our carrying the inves¬ 
tigation BO far as we wished. 

1 am, Sir, 

Your obedient servant,' 
Thomas Wbioht. 

August Ifi, 1812 . 

t 


THE NEW STEAMER, QUEEN." 

Sir,—Having read in your valuable 
Magazine the report of the trial of a new 
steamer called the Queen, you will much 
oblige one of your constant readers by 
inserting the following remarks upon the 
report and the steamers in question. 

1 agree most cordially with that por¬ 
tion of your correspondent “ L. F.’s" 
letter wherein he states that your 
publication is almost the only medium 
through which works of art or merit can 
reach the public : or, to use “L. P.V’ 
words, “the scientific world;’’ this is 
sufficiently known, and we are quite 
aware that some of the flying wonders of 
the present age of steam have been in¬ 
troduced to the public, and the scientific 
w'orld through your very excellent me¬ 
dium. Very recently we had a very bold 
announcement of the extraordinary per¬ 
formance of the new phenomenon, the 
Atmospheric steamer beating the Mail- 
way, and making the quickest passage 
known between two given points; but, 
according to your correspondent “L.P.,’’ 
it has been reserved tor another new 
prodigy, the Queen, to outstrip all former 
productions and compeers, and again to 
beat the poor Itailway, and not only beat 
but cruelly to tantalize her,—-just as a 
cat with its victim mouse first lets it run 
a given distance, and then overtakes it for 
very sport. We may therefore shortly 
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expect that the feats of the celebrated Fly- 
intf Childers, and the trip of Mr. Green to 
Wielberg to breakfast, will shortly be 
remembered as feats remarkable only for 
the dark ages in which they were per¬ 
formed. 

Let us just take something like a fair 
glance at the performance of the Queen 
steamer—regarding the probable as well 
as the possible. That she is excellent I 
do not deny—nothing less could be looked 
for from the able hbnds who have turned 
her out; but when a scientific description 
of any new scientific production is given 
to the public, it should be fully and im¬ 
partially given—nought' “set down in 
malice,” nor “aught extenuated” — I 
think “ L. P.” admits that the victory 
was in m some measure to be attributed 
to th« number of passengers the Railway 
carried at the time; but he gives no size 
or quantity of this measure which obtain¬ 
ed fur the Queen the victory. Rather 
might “ L. P.“ have said, that as the 
Lords Commissioners of the Admiralty 
could find no measure of praise suffici¬ 
ently large for the Queen^ neither could 
he find any measure of right dimensions 
to account for the Railway's defeat, nor 
any comparative measure between carry¬ 
ing a load and no load. There, is how¬ 
ever, I think, another measure, if it could 
be correctly ascertained, to which a share 
of the Queen's victory might in some 
degree be attributed; it is this—the very 
nice and excellent condition in which the 
Queen W'ould be prepared for tbc occa¬ 
sion of an experimental trip with Her 
Majesty's Commissioners of the Admi¬ 
ralty on board, in comparison with a 
boat of a public company making three 
or four trips daily between London and 
Gravesend for hire, and not being al¬ 
lowed to stop for any adjustment. The 
improbability of a boat of this description 
being in first-rate order is sufficiently 
apparent. 

On Tuesday last the Queen fell in 
with another of the steamers belonging 
to the Railw'ay Company (the Black- 
wall), the result of which passage has left 
her steam mmesty no room at the top of 
the list. Tiie BlaekwaU followed the 
Queen from BlaekwaU, and, notwith¬ 
standing her being freighted with 160 to 
170 passengers, and making one stop¬ 
page, gained from 3 to 4 minutes upon 
the Queen (which never stopped) to 
Gravesend, 


1 think, Sir, all candid readers and 
lovers of fair play'will agree with me in 
the conclusion that it cannot be a result 
upon which the public can fully rely, 
when a boat is brought out in prime 
racing condition, and challenging unpre¬ 
pared the over-worked boats on trials of 
speed. * Either let them be both loaded 
or both empty, both healthy or both dis¬ 
eased, and the expense in fuel for f*ach 
aceurately taken, so that the public may 
see the real and true merit of the compe¬ 
titors. This would render justice to each 
and prevent the interested friends of 
parties from fnisleading the stcam-hoat 
patrons and the public at large. 

I remain, Sir, 

Your most obedient Servant, 

V BRITAS. 

August 17, 1842. 


THK BLACKWALL RAILWATY AND MKSHRS. 

NEWALL AN'B CO.’s WlllB HOPE. 

Sir, —‘ We have seen your remarks in 
No. 993, as to our patent wire rope, used 
on the BlaekwaU Railway, and htig to say 
that you liavc been tnisiaformedyif you mean 
it to be understood that wc have supplied 
that Coiiipaiiy with a full set of ropes. Wc 
have supplied them with several miles in ad¬ 
dition to what they had of ours at work this 
time last year, and beg to refer your readers 
to Mr. Stephenson’s opinion of our " im¬ 
proved wire rope,” as given in the Railway 
Times of 5 th March last, in the Report of 
the BlaekwaU Railway Company’s nicutiug. 

We arc, your obedient Servants, 

R. S. Newall a Co. 

Cfatcshcad, August 22,1812. 

smith’s wire rope. 

Sir,—^The only answer 1 think it neces¬ 
sary to give to yonr remarks oi^ the late 
trids at Liverpool in vindication of my pa¬ 
tent for wire rope, is, that I am using all 
possible expedition to bring Mr. Newall and 
tlie BlaekwaU Railway Company, and man) 
other infringers of my patent before thx? 
same tribunals, when they shall have an op¬ 
portunity of answering for themselves. Mr. 
Newall has got service of our proceedinj^ 
already; and it will not he the first time if 
the BlaekwaU Railway Company, after set¬ 
ting me at defiance, come the dag hefore 
trial, and submit without showing themselves 
in Court. • 

I am, Sir, your oljcdient Servant, 

Andrew Smith. 

2, White Lion CoV t, ComhiU, 

August 29,1842. 



c 


Sir,—I send herewith a sketch of an 
apparatus, which I call tny atmospheric 
engine, >yhich 1 have had ^ in use in a 
dye-house for above twelve months, and 
have found very useful in raising water.* 
Simple in its construction, and effeetb’e 
in its operation, 1, anticipate its general 


* Our correspondent points out, inn private note, 
that there is a resemblance between his atnio- 
spherio engine and that described in our last vo* 
luma, page 443, as invented by Pierre Ilavard, of 
Paris: * but assures us that lie had his apparatus in 
actual use long before the date of our description of 
Ravard's machine, and asks ns whether it be not 
possible—seeing the Jersey papers contained some 
e \Tly notices w his invention—tliat Ravard may 
have bfirrowed from him t It is possible enough 
that this may have been the case; but equally so 
that lioth may have been Independent inventions. 
However the question of priority of invention may 
atand, there can be doubt as to the great simpll- 
city and utility of the apparatus itself.—£d. H. M. 


introduction where pumps are now in 
use, as all labour and expensive ma¬ 
chinery, wear and tear, are saved its 
adoption. I will only add, that in situa¬ 
tions where much water is required, this 
engine will be invaluable, and admirably 
adapted for use in steam-vessels. 

A is a large w'ooden reservoir, in the 
form of a wine pipe; and, as great pres¬ 
sure is exerted upon its surface by the 
atmosphere, the head or top is sustained 
by a perpendicular post from the bottom, 
in the centre, as representedby the dotted 
lines. 

B. A steam-pipe, conveying steam in¬ 
to the upper part of the reservoir. 

0. A supply-pipe from the well, about 
S2 inches diameter. 

D. A funnel to hold about two quarts 





THE ROYAL STEAM NAVY. 


201 


of cold water, with a 8top>cock, for con¬ 
densing the steam. 

£. A large tap to draw off the water 
raised. 

F. A glass tube communicating with 
the upper and lower parts of the reser¬ 
voir, showing the level of water in the 
reservoir. 

To raise the water, 1 proceed as fol¬ 
lows :— 

I first, by opening the pipe B, fill the 
reservoir with steam, which may be as¬ 
certained by its forcing its way out at the 
tap E, driving the atmospheric air before 
it. I then close both B and £, and open 
the tap of the funnel, to allow a portion 
of the cold water it contains to fiow into 
the reservoir, which condenses the steam, 
and thereby causes a partial vacuum, 
whicl^ tap must be closed before the fun¬ 
nel is quite empty, to prevent any air 
finding its way into the interior. The 
supply-pipe C is now opened, when the 
water instantly rushes up, and fills tha 
reservoir in an incredibly short space of 
time. 

The steam-pipe may be made use of 
to force the contents of the reservoir out 
through the pipe E, which it will do very 
advantageously; and as no air will then 
be admitted, the apparatus is in its best 
state for a second operation; and so on, 
ad infinitum. 

1 remain. Sir, yours respectfully, 

James Scholefield. 

4, Orcnvillc-Btreet, St. Helen’s, Jersey. 

August 4, IftlS. 

THE ROYAL STEAM NAVY. 

We subjoin a set of Rules and Regula¬ 
tions which have just been issued by the 
Lords of the Admiralty, respecting “ the 
examination, appointments, rank, pay, 
allowances, &c. of engineers in Her 
Majesty’s service;'* and, considering 
how many of our readers are persoiTally 
interested in the subject matter of this 
document, and how much it concerns the 
nation at large, that due encouragement 
should be given to the new and all-im¬ 
portant branch of our public service, to 
which it relai/es, we are sure ho one 
will think the space which it occupies 
ill-appropriated, or quarrel with us, for 
further requesting attention to the few 
remarks which we feel called upon to 
make upon it. 

**The Lords Commissioners of the Ad¬ 
miralty, in order to insure the efficiency of 


the engineers employed in the war steam 
navy of this country, have from time to 
time is.sncd rules to regulate their e.\amina- 
tion as to qualification for the trust reposed 
in them, and to keep pace with the improve¬ 
ments in steam navigation, and the great 
value of the vessels about to be ronstructed 
for the •service, have revksed and improved 
the regulations for the whole of that now 
important branch, and the new rules and 
regulations have just been issued, dated 
June 2ii, 1842, and arc as follows:— 

“ UV1.E.S AND REGJ.1I.AT10NS RESFECTING 

THE EXAMINATION, AUl'OINTMENTS, 

HANK, l>AY,^NJ> ALI.OWANCES, ALLOT¬ 
MENT, UNIFORM, AND SUPERANNUATION 

OV ENGINEERS IN HER MAJKSTv’s SER¬ 
VICE. 

“ EXAMINATION. 

" No person will be deemed eligible for an 
appointment as engineer, or for promotion 
to the second or first class, until be shall 
have passed an c.xaniinution on the points 
.stated below, or on such other points as the 
Lords Commissioners of the Admiralty may 
from time to time tliink proper to require 
before the captain-superintendent of Her 
Majesty’s dockyard at Woolwirb, and the 
chief engineer and inspector of machinery, 
or before such other officers as their Lord. 
ships may appoint for that purpose. 

** Hefore iiresenting himself, the ixindi- 
datc must prepare specimens of working 
sketches, and of his proficiency in ac¬ 
counts. 

“ First-class Engineers.—No person will 
be considered qualified to hold the warrant 
of first-class engineer who is not able to keep 
accounts, and to make notes in the log of 
every particular of the working of the en¬ 
gines and boilers. 

He must be tlioroughly acquainted with 
the working of .the principles on which the 
machine works in all its parts, capable of 
working the engines and boilers, aigl of set¬ 
ting right any defects which may arise in 
them, and of adjusting the length of tlie 
varans rods and motiona, %dide-valves, ec¬ 
centrics, &c. 

“He must also be able to make rough 
sketches, with the requisite dimensions fit to 
work from, of every part of an engine, and 
be willing to take charge of the engineers’ 
boys. 

“ Second-class engineers must not be in¬ 
ferior in education to those of the first class, 
and but little inferior to them in mechanical 
acquirements, and must also be williflg to 
take charge of and teach the engineers’ 
hoys. 

“ Third class engineers must bp equal in 
education to the section and first class engin** 
eers, and acquainted with the principles of 
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marine engines and boilers, and witli the 
names and nscs of all their parts. They 
must also be able to make rough sketches as 
before described. 

Those who have not served in Her Ma ¬ 
jesty's navy as engineers’ boys, must be ex* 
amined by the surgeon of the establishment 
as to their being of sound bodily ceiistitu* 
tion, and they must produce well authenti¬ 
cated certiHcates from the engineers in 
whose facLoiies they have worked, of their 
being skilful workmen, of good disposition, 
and of good conduct in every particular, 
especially as regards solA'iety. 

“ Al'l'OINTMK!^. 

** Engineers are appointed by vi'arrant from 
the Lords Commissioners of the Admiralty, 
or by commanders-in-chief on foreign sta¬ 
tions, in vacancies occasioned hy death in 
the same manner as other warrant officers of 
the navy are appointed. 

" No person will be considered eligible for 
a second class engineer without having served 
at sea as an engineer, nor the first class with¬ 
out having served ns chief engineer of a sea¬ 
going steam-vessel. In either case the can- 
ffidatc must produce -satisfactory testimonials 
of his cfficieipcy and good conduct while thus 
serving at sea. 

“ An engineer, after having served thrext 
years in the third class, will be permitted, if 
he can produce good eertiiicates from the 
commanders under whom he may have served, 
to present himself in examination for the se¬ 
cond class, when a^uitable opportunity shall 
offer, and, in like inaniicr, after having 
served three years in the second cbiss, he 
will be pennitted to present himself for ex¬ 
amination for the first class. If, however, 
on examination it shall appear to the ex¬ 
amining officers that the qualifications of a 
candidate are such that a shorter period than 
three years may be sufficient to enable him 
to acquire the experience necessary for per¬ 
forming Jthe duties of a higher class, a note 
thereof, with the reasons, will be made upon 
the passing certificate, which will render him 
eligible tor exn^iination and promotion in 
less than three years, if his subsequent con¬ 
duct ^ould appeal^ to merit it. 

** RANK. 

Engineers are distributed into three 
classes; they rank next below coi'penters, 
and with each other according to their stand¬ 
ing on the official list. 

“ PAY AND ALLOWANCKS. 

“ To engineers when serving on board one 
of Her Majesty’s steam-vessds in commis¬ 
sion ; or in any of Her Majesty’s dockyards, 
whenever their services may be required 
there; or in repairing their own or any other 
vessel in the home dockyards—Holyhead, 


the Kiver Thames, Portsmouth, or Fly- 
month-harbour, or when the vessel to which 
they belong is paid off and they are still re¬ 
tained on board:— 

“ First class, 12/. per lunar month; se¬ 
cond class, 8/. per lunar month; third class, 
5/. Cx. per lunar month. 

“ When borne on the books of the guard- 
ships of the ordinary, and not actually em¬ 
ployed in the charge or repair of steam ma¬ 
chinery.—First class, 71. 17a. per month; 
second gloss, 4/. 18x. per month; third class, 
3/. 8x. per month. * 

The first class engineer of ships in com¬ 
mission is to have the instruction of two en¬ 
gineers’ hoys, and to receive an allowance of 
6d. per day for each. 

” When there are three engineers’ boys, 
the second class engineer is to instrnct the 
junior boy of the three, and to receive the 
allowance of 6d. per day. ^ 

“ When diere are four engineers* boys the 
senior second class engineer is to instruct 
the third boy; the junior second class engi¬ 
neer tlie fonrtli boy; and each is respectively 
^o receive the allowance of 6d. per day for 
the instruction of the boy placed under him. 

“ This allowance is to be granted only on 
the production of a certificate from the com- 
iiiandiiig officer under whose orders tl>e en¬ 
gineers may be actually serving, that the 
boys have been duly instructed in conformity 
with the established regulations, and such 
certificate is never to be granted unless the 
superintendent of the dockyard, or the of¬ 
ficer in command of the vessel be thoroughly 
satisfied from personal observation that the 
intentions of these regnlatious have been 
strictly carried into effect. 

“ Engineers when serving on board one 
of Her Majesty's steam-vessels within the 
tropics, while the steam is up, are to receive 
one-half the amount of the pay of the re¬ 
spective classes in addition, for which they 
may draw every six months whether they 
allot or not. 

“ When engineers do not draw for their 
tropical pay, a certificate is to be granted to 
theift, similar to that on the bock of the bill 
for the adjustment of their claims to the said 
pay on their arrival in England. 

“ Engineers of vessels in commission, when 
employed in repairing defects of other ves¬ 
sels than those in which they arc serving, 
except in the home dockyards, Holyhead, 
the River Thames, Portsmouth, or Plymouth 
harbour, to be allowed extra pay as warrant 
officers in addition, according to the scale 
established by Her Majesty’s regulations— 
namely, 2s. a-day. 

“ ALLOTMENTS AND MONTHLY ALLOWANCB. 

“ The following are the scales of allot¬ 
ments and monthly allowance for engineers 
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while actiTely employed and while employed 
in guard ships:— 

** ALLOTMENT WHILE ACTIVELY EMPLOYED. 

£. 8 , d. 


First engineer, per calendar month 6 10 0 

Second engineer, ditto.4 6 0 

Third engineer, ditto.2 17 0 

" ALLOTMENT WHILE IN GUAnD-SIIIPS. 
First engineer, per calendar month 4 5 0 

Second engineer, ditto .2 13 0 

Third engineer, ditto. 1 16 0 

“ MONTHLY ALLOWaAcE WHILE ACTIVELY 
EMPLOYED. 

First engineer, per calendar month 3 10 0 

Second engineer, ditto .2 5 *0 

Third engineer, ditto.. 1 10 0 

“MONTHLY ALLOWANCE WHILE IN GUARD- 
SHIPS. 

First engineer, per calendar month 2 10 0 

Second engineer, ditto . 1 10 0 

Thu'd engineer, ditto.1 0 0 


“uniform OF FIRST ENGINEERS. 

“ Coat.—Blue clotli, double breasted ^ 
buttons having a steam-engine, with a crown 
above, embossed on them, to be placed fonr 
and four, and a larger button of the same 
kind on the collar. 

“ Waistcoat.—With buttons similar to 
those on the coat. 

“ Trousers.—Flmn blue doth. 

“ Cap.—With a narrow gold lace baud. 

“ SUPERANNUATIONS AND PENSIONS. 

“ The following rules shall be observed in 
regard to superannuations and pensions of 
the engineers of Her Majesty's fleet:— 

“ First.—^That when engineers shall be 
found upon survey unfit for further service 
they shall be allowed 3/. a-year for each year 
they shall have served as wurrant-oflicers in 
ships in commission; and 1/. a year fur each 
year they shall have served as warrant-oflicers 
in ships in ordinary, or as supernumeraries 
in guard ships. 

“ 2nd.—That in (»scs in which the services 
of engineers shall appear to the Lords Com¬ 
missioners of the Admiralty to be moredhan 
ordinarily meritorious, a further sum may 
be allowed to the said warrant-officers in 
addition to tiic pension allowed by art. 1, 
varying from If. to 15/. a-year, reference 
being had to the character of the officer, and 
the cause which may have rendered him un¬ 
fit for service, m 

“ 3rd.—1, that engineers who may lose 
two limbs in action; 2, or who may receive 
wounds or injuries in action equal to the 
loss of two limbs; 3, or who may receive 
injuries or hurts in the service, though not 
in action, equal to the loss of two limbs, shall 
be allowed pensions (as the Lords Commis¬ 
sioners of the Admiralty may deem proper), 


not exceeding in the first case 50/. a-year, 
nor in the second case 45/. a-year, nor in 
the third case exceeding 35/. a-year. 

“ 4th.—1, that engineers who may lose 
one limb in action; 2, or who may receive 
wounds or injuries equal to the loss of a 
limb ; 3, or who may receive injuries or 
hurts ii^the service, though not in action, 
equal to the loss of a limb, shall be allowed 
pensions (as the Lords Commissioners of 
the Admiralty may deem proper), not ex¬ 
ceeding in the first case 25/. n-yenr, nor in 
the second case exceeding 20/. a-year, nor in 
the third case cxcceiyng 15/. a-ycar. 

“The pensions for wounds and hurts to 
be granted aftef a careful survey, held by 
the officer at this office, when practicable, 
and to be in addition to any other pension 
the officer may be entitled to. 

“ .5tb. No engineer to be allowed to reckon 
as service towards superannuation any period 
of time during which he shall not have main¬ 
tained a good character in tlic ship in which 
he has served. 

“ REGULATIONS AS TO THE INSTRUCTION 

AND tlUALlVlCATION OK ENGINEERS’ 

BOYS. 

“ Fourth Class.—Boys on entering the 
service as fourth class appi'enticis must not 
be less than 14 nor more than 17 years of 
age ; they must be of good moral character 
and sound bodily constitution, and able to 
write and work a question in the rule of 
three. 

“ Third Class.—At the expiration of their 
third year of service, provided their conduct 
has been good during that period, the boys 
w’ill be considered eligible for removal to tlie 
tliird class if, on examination, they appear 
to have made themselves acquainted with 
the names and uses of every part of the cn- 
giues, gauges, barometers, Ac. 

“ Second Class.—If boys, in the fourth 
year from their entrance into the service, be 
acquainted, through the instruction of the 
engineer under whom they may bb placed, 
with the whole priuci]ile of the engine and 
boilers, with the use of all Jhe various tools, 
anh with the mode of effecting repairs, as 
far as they are performeikon board; if they be 
able to take oft' and replace any of the work¬ 
ing parts; pack the slidc-valvis, pistons, 
piston rods, and stuffing-boxes; if they un¬ 
derstand the action and condensation of 
steam, tlie return of water intP the boilers, 
the construction of all the punips, and of 
the feeding and blowing oft’ appariAus. safety 
valves, &e., and can challc out rougldy the 
outlines of die engines and wheels,: and have 
become generally useful, they will be consi¬ 
dered fit for removal to the second class, 
provided their conduct has been good. 

“Boysof the second class having attained 
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the fifth end last year of their service will 
be transferred to Her Majesty’s dockyard, 
at Woolwich, where they will receive in¬ 
structions on various subjects connected 
with the construction and management of 
engines and boilers. 

“ First Class.—At the expiration of the 
fitb year, if, on a strict examination, the 
boys be found qualified for the appointment 
of third class engineers, and if their conduct 
has been in all respects satisfactory, they 
will be removed to the list of the first class, 
and be considered candidates fur promotion, 
and will take precedence according to conduct 
and abilities. 

*' Pay of Engineers’ Hoys per lanar 
month.—^First class, 1/. 14^.; second class, 
1/. 6a.; third class, 1/. *ia.; fourth class, 
14a. Cd. 

** Monthly allowance.—During the first 
12 months’ servitude from the time of their 
first entry on board the ship, 2s.; after 12 
months' servitude at home, .‘1«. ; abroad, 
4#.” 

With the qualifications required of per¬ 
sons entering into the naval engineering 
service of the country, we have no fault 
to find, unless it be that they are so 
loosely and illiterately expressed. The 
first and second class engineers arc to be 

thoroughly acquainted with the working 
of the principles on which the machine 
while the third class engineer is to 
be acquainted with the principles of 
marine engines and boilers ”—as if it were 
meant to be said that the inferior officer 
must know the principles of the machi¬ 
nery, while it is sufficient if his superiors 
are acquainted with the working of these 
principles. Then we have the words 

machine," “ engine," “ engines and 
boilers," indifferently employed to signify 
the same thing—** defects ’’ in boilers, 
which no engineer can cure afloat, placed 
in the same category with derangements 
of machinery which he may and ought to 
be able to remedy on the instant; and 
eccentrics spoken of as things, the 
length (!) of whiuii it is very necessary 
to be competent to adjust, &c. It 
would not, we presume to think, have 
lessened the respect with w'hich it is de¬ 
sirable the instructions of the Lords 
Commissioners should be regarded by all 
their ** faithful servants " had they been 
in this instance expressed in a more clerk¬ 
like ^'ashlon, and with a little more dis¬ 
tinctness, clearness, and consistency.* 

The pay is liberal, and, so far as pay 
goes, well calculated to secure the ser¬ 


vices of men possessing all the qualifica¬ 
tions required. Not so the superannuation 
allowances and pensions, which are dis¬ 
proportionately small, and very palpably 
inadequate. 

Engineers of all the three classes are 
to have the rank of Warrant Officers^ 
and to take precedence **next below the 
carpenters*' —that is below the lowest 
(heretofore) of the class, caulkers only 
excepted! Here is that which spoils all 
—a grand error which will go far to 
destroy all the good effect anticipated 
from the liberal pay and not so liberal 
allow'ances and pensions—^a noxious in¬ 
gredient thrown contemptuously—incon¬ 
siderately at least—into the cup, of which 
the sure effect must be to turn the whole 
to gall and wormw'ood. 

Why should the engineers rank so 
low ? A degree higher only than your 
handler of oakum and stopper of holes ! 

The qualifications required of the en¬ 
gineers are qualifications equal to those 
required of any officer of the ward or 
gun-rooms;—they must be persons, not 
only cXgood, but of scientifc education— 
masters of all the knowledge of a Watt, 
and of almost all the decision and promp¬ 
titude of a Nelson. In a letter which we 
lately received from the head of an emi¬ 
nent steam-engine building firm, there is 
a passage so apposite to this particular 
point, that we cannot forbear from here 
quoting it—though written certainly with 
no vicw'to publication, and with little ex¬ 
pectation (we fancy) that the valuable class 
of men in question were about to be so 
scurvily treated by Her Majesty’s govern¬ 
ment. “ I have been an .eyewitness," 
he says, ** to many instances of great 
emergency where the safety of all de¬ 
pended upon the thought of the instant 
—where your marine engineer has 
exhibited a degree of inventive power, 
united to a coolness of judgment and 
readiness of execution, such as none, 
but the mechanics of Great Britain, and 
those the very best of their class, could 
have displayed." 'Who, then, may we 
ask, was chief oflficer? Not either 
captain, or lieutenant, or master, or even 
gunner, or carpenter, osu caulker, but 
undeniably the engineer, who, every- 
w’hcre else, but at his post and in pit6- 
lic estimation, ranks below them all! 

Between no tw'o classes of officers is 
the analogy so close and striking as be¬ 
tween the engineer and the master. 
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The one does all in regard to the steam- 
ing of the ship, which the other does in 
Tegud U) the sailinff. To whatever ex¬ 
tent a vessel steams in the course of a 
voyage, to that extent exactly does the 
engineer supersede the master in his pe¬ 
culiar province which is that of naoigating 
the vessel. When danger threatens, the 
master is directed by the “Naval In¬ 
structions” to represent the circumstances 
to the captain; but what can the master 
(such sailing mastcjre, at least, as are 
found usually on board of ships) tell of 
the danger arising from a niilure in 
steam machinery ? The person with 
whom the captain must then consult ahd 
advise is not the master, but the en¬ 
gineer, and him alone. A new order 
of circumstances has arisen, which has 
called into being a new set of officers, to 
perfofm duties, for the performance of 
which the old class of sailing masters are 
entirely unfitted; and it seems but rea¬ 
sonable that the individual who has a 
master’s duties to perform, and wiH 
generally be found more than his equal 
in education and acquirements, should 
not be inferior to him in nominal rank. 

Again, the pay of the engineers, as 
now settled, is superior to that of all 
other warrant officers, and superior even 
to that of many of the commissioned 
officers of the service. How is it possible 
to reconcile such high pay with such low 
rank ? We hold the two things to be 
utterly irreconcileable. Either -the pay 
is too great for the rank, or the rank is 
too low for the pay. To give a man, 
pronounced by order of the Lords of the 
Admiralty to be a fit companion for car¬ 
penters and caulkers only, the income of 
a first lieutenant, (much more, indeed, 
taking all the allowances into account,) 
must have an inevitable tendency to pro¬ 
duce* low, grovelling, perhaps dissolute 
and intemperate habits—to nreak ^own 
and demoralize a class of men, whom it 
ought to be our study, to elevate as much 
as possible lu the scale of intellectual 
vigour and moral worth. 

No, no, Messrs. Commissioners! if you 
would encourage the growth of the new 
and prodigious power which science has 
placed in your bands, as it deserves and 
ought to be encouraged—if you would 
deal by the steam marine as uirly as by 
the other branches of the service—you 
will forthwith revise all that part of your 
present edict which relates to the “rank” 


of marine engineers. You have given 
them the pay of gentlemen—^go a step 
further, and give them also the rank of 
gentleman to uphold, which will 'bring 
with it the desires, inclinations, and pur¬ 
suits of gentlemen. The sort of men 
you want for this service are such as are 
to be found on shore occupying, in our 
steam-engine factories, the situations of 
overseers, foremen, draughtsmen, &c., 
and who must have qualified themselves 
fur these situations by much and long 
training and study. Now these, in every 
proper sense of the word, are gentlemen 
already — persons who would think it 
much beneath Ihem to associate on shore 
with those w'hom you propose to place 
them “ next below ” at sea. You seek to 
encourage these men toenter yourscrvice, 
and w'ould wish, w'e presume, that they 
should not become, while in it, less va¬ 
luable than they were before; and the 
first thing you do towards that end is, to 
assign them a rank which must at once 
degrade them in their own estimation, as 
w’cll as in the estimation of others 1 Was 
there ever conduct more ill-judged, more 
uncalled-for, or more pernicicius ? 

While the pay is so high, there will 
never be wanting men to take the situa¬ 
tions of marine engineers; but they will 
not be of the superior description we have 
just indicated; or if occasionally a person 
of that description is tempted by love 
of gold to enter the service, you may 
calculate with great certainty on his los¬ 
ing rapidly, under the influence of your 
letting-down system, all the superiority 
he ever possessed. Overpaid or under¬ 
rated, all arc sure to fall short, in the 
end, in point of merit and efficiency. 

As there are sailing masters and mates 
with the rank of* officers, so also should 
there, be engineer masters and ^mates of 
the same rank; not a reason can be sug¬ 
gested why there should be the slightest 
di^erence made betweenYhem. 

And as there arc midshipmen bringing 
up to be lieutenants and captains, so also 
should there be midshipmen bringing up 
to be engineer mates and masters. The 
engineer “boys” of the existing sys¬ 
tem w'ould then soon give place to en¬ 
gineer midshipmen, of a much higher 
grade, both in point of birth and educa¬ 
tion. ® 

With the rank of officers, the engineers 
should also have retiring allowances suit¬ 
able tO' that rank—^half-pay, in short, on 
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the same scale as other officers, and not 
such contemptible steerage class ** pen¬ 
sions'* as are assigned to them by the 
present Roles and IU!gu1atioiis. 

We feel perfectly satisfied, in short, 
that until the steam engineer department 
of the navy is placed, in every respect, 
on the same footing as the sailing fight¬ 
ing, and rlvil departments, it will never 
be equal to them in efficiency, or pro¬ 
ductive of half the excellent service which 
it is capable of rendering to the country. 


After finding so much <¥uult with the 
Lords of the Admiralty for their treatment 
of their steam engineers, it gives us much 
pleasure to record a mark of honour recently 
conferred hy them on one individual of this 
class, which shows that their Lordships are 
not, after all, without a growing sense of 
their claims to higher consideration. On the 
return home of the Tartarus steamer, after 
an absence of upwards of four years iu the 
West Indies, her machinery was found in a 
state of such perfect working order, as, with 
the exception of the boilers, to require 
scarcely any repair. During the whole time, 
too, she was on the West India station, she 
never failed, iu a single instance, to perform 
the duty assigned to her; a circumstance 
the more to be valued, that on that station 
no means of making any engineering rejiairs 
cjcist, so that, had any accident of moment 
befallen the machinery, the vessel must have 
licen either laid up, or ha\c returned to Eng- 
^ land. The Lords of the Admiralty, con¬ 
sidering that such admirable results could 
not have jjeen obtained, except through ^rst- 
rate conduct and ability on the part of the 
prhicipal engine|r, have ordered a silver 
medal, with a suitable inscription, to l^e 
stmek, and presented to him. No doubt 
the machinery niust have been first-rate, 
too, which the Engineer had to superin¬ 
tend and work; but instances are not 
rare, of very excellent engines turning out 
very badly in incapable hands. The en¬ 
gines the Tartanu were built by Messrs. 
Miller, Ravenhill, and Co., and are, like.aU 
tim prodoctions of that eminent firm, no- 
tfaiog but first-rate, in point as well of ma¬ 


terials as of construction and workmanship.* 
Much, also, of the success of the Tartarus 
is doubtless to be ascribed to the commander 
of the vessel, Lieut. T. W. Smith, whose con¬ 
duct we have heard spoken of in the highest 
terms, as being in every respect what that of 
a commander who has silver me<lal’' men 
under him should be. His arrangements for 
the comfortable lodging of the crew, and the 
perfect ventilation of the ship—his constant 
solicitude to promote tbeir comfort and hap¬ 
piness, and to make their labours as little 
like labour as possible—have been more par¬ 
ticularly described to us, and we believe with 
perfect tnith, as being beyond all praise. 


WHO PIRST INTROIIUCBU THE USE OP EX- 
PAXStVE .STEAM VOR MARINE ENOINBS ? 

[From Hic *• Amfrican llciicriory of Arts, Sciences, 
and Maiiufaclurcs.''] 

If the reader believe, ns we do, tliat the 
history of the nmrinc engine would not pre¬ 
sent the series of astonishing succciises it 
does, but for the introduction of expansive 
steam, he will deem the question we have 
placed at the head of this article one of ex¬ 
ceeding intcre.-it; and, if there are rival 
elaimants, one that pnnot be. discussed too 
early. 

In an article contributed by Professor 
Renwick for Tredgold's late w’ork on the 
stczim-engine, he says : “ It ajipears ]>rob- 
able tluit the use of a valve, cutting off the 
steam at half stroke, had at first no other 
object in view than a saving of fuel. The 
person who first ascertained, as a practical 
result, that a greater speed might be attained 
in a given Tes.sel by using steam expansively 
was Adam Hall—at tliat time the director of 
the workshops of the We.st Point Fuundery 
Association. He, at all events, entered very 
fully into the practical investigation of this 
snbj^t, and drew up a paper exhibiting his 
vjews, which was communicated to tlie writer 
of tills essay. The same views had been pre¬ 
viously exhibited theoretically, by the writer, 
in a public course of lecturcjs delivered in 
February aud March, 1830. These were 
soon after made public, in a treatise ou the 
ntcam-enginc, which, it is be^gved, had some 

* Messrs. Miller and Bavenhlll have fitted four¬ 
teen other vessels with enffines constructed from 
the same models as the Tartarus, eight of which 
were for foreign governments Those of the Tar- 
tarns arc two seventies; and their average con¬ 
sumption of fuel, wiien ou the West India station, 
did nut exceed from 8;} to 0 tons in the 2t hours. 
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influence in the improyements that have 
since been made in navigation by steam.*' 

Professor Renwick, we think, is in error, 
both as to the geiftleman named in this ar¬ 
ticle, and the date at which he Axes the dis¬ 
covery. We have been put in possession of 
a number of facts, which go to prove con¬ 
clusively, that the person who first used 
steam expansively, and at a much earlier 
period, was F. B. Ogden, Esq., of New 
Jersey, now or late U. S. consul at the port 
of Liverpool. 

As early as 1808, when Mr. Fulton was 
making his first triala on the Hudson River, 
the attention of Mr. Ogden was attracted to 
the steam-engine, as connected with naviga¬ 
tion. In 1811, he assisted in a series of ea- 
periments made at the instance of hLs uncle, 
late the governor of New Jersey, with the 
view to its introduction on a ferry owned by 
the latter, between Elizabeth-town Point and 
New York. This led him to a close investi¬ 
gation of the subject, when he was forcibly 
struck with the extraordinary advantages to 
be derived from using the expansive power 
of steam, which, to his astonishment, had 
never yet been made available, tie made & 
drawing that year of a doable engine, united 
at right angles, to consume the same quan¬ 
tity of steam required for a single one; that 
is, cutting it off at i, and using it expan¬ 
sively for the rest of the stroke. 

At the breaking out of the war, his atten¬ 
tion was attracted to other objects, and the 
subject of steam was not again ^tertained 
until 1813, when appointed to the superin¬ 
tendence of the building of two boats at 
Pittsburgh, for a company in New Orleans, 
he had leisure to give it his full considera¬ 
tion. This resulted in an application for a 
patent, which was granted, bearing date 31st 
December, 1813. His claim was therein set 
forth a^“ combining two or more cylinders 
iq such a manner as to form one engine, 
with the view to cutting off the steam, of 
whatever pressure, at j-, or ^ the stroke 
of the piston, and using it expansively for 
the residue.” Incidental to this he claimed, 
” the arrangement of the cranks at right 
angles in two cylinders, or at 120 degn^s in 
three, thereby enabling them to carry each' 
other over the dead points.*' 

. In 1814, an engine was constructed under 
the sanction of Mr. Ogden, by B. H. 
Latrobe, Esq. for a woollen manufactory at 
Steubenville, Ohio, which gave great satis- 
fhetiontothe piOprietors; and in the follow¬ 
ing year he had his first marine engine placed 
on board a boat of 230’ton8, to run on James 
- River, between Norfolk and Richmond. The 
engine of this boat was built in EUzabeth- 
town, N. J. It consisted of two cylinders, 
27 inches diameter, with a 4 ft. stroke 
shutting off the steam at 


In 1816, Mr. O. went to England, for 
the purpose of having an engine built there. 
He submitted his plans to some of the most 
eminent engineers of the day, and among 
others, to the celebrated James Watt. To 
use the words of our informant, “ he often 
speaks with great interest of his interview 
with that celebrated man. He had met 
with inerediility and doubt in some to whom 
he had explained bis views; but no sooner 
had Mr. Watt examined his plans and heard 
his explanations than he exclaimed, * I do 
not he.sitate to say, Mr. Ogden, that this 
will make you a beautiful engine, and that 
you will derive the advantages you anticipate 
from it.' In reply to Mr. Ogden's question, 
if he was right #n believing himself the in¬ 
ventor ? he said : ' The expansive power of 
steam has been long used in Cornwall, where 
much larger engines arc erected than are at 
first required: of coarse, they are noj; put 
to tlieir full work; ^ or i of the power be¬ 
ing sufficient, the cylinders arc only thus fiu 
filled with steam, and the residue of the 
stroke is made by expansion.* * Two or 
more rylindcrs have also been so placed as 
to be combined when required; but 1 am 
not aware tliat they have ever been so united 
with a view to the advanbiges your pro¬ 
pose.’ ” • 

An estimate for the work was made ont 
by Messrs. Watt and Bolton *, but it so far 
exceeded Mr. O.’s expectations, that he 
was induced to apply to Messrs. Murray 
and Co. of Leeds, who.se offers were so much 
more moderate that he immediately con¬ 
tracted with them for a double acting engine, 
consisting uf two cylinders, 30 inches dia¬ 
meter, 4 ft. stroke, with double condenser, 
air-piiinps, Stc. ^c. so united that the power 
of each should be communicated to the 
same shaft by cranks at right angles with 
each other, a tlirottle valve to be attached 
to each cylinder with a cut-off at ^ stroke. 
The whole weight of the engines and boilers 
when completed was 68 tons. Mr. Murray 
was ail ingeiiions, practical man ;,he took 
great pride in the job; nothing to be com¬ 
pared with it in magnitude for marine pur- 
po|^s having yet been undertaken in England. 
But he never could be ^ade to understand 
the principle of expansion, insisting to the 
last that wire-drawing the steam would pro¬ 
duce the same effect. It was only through 
Air. Ogden’s positive order.*! that the throttle 
valves and cut-offs were introduced. 

In the mean time his patent was infringed 
in a variety of instances on the Mississippi 
and Ohio rivers, both in high and in low- 
pressure engines, for one of which pifacies 
he browght a suit in the District Coart of 
the United States at New Orleans, and ob¬ 
tained a verdict for 1000 dollars. An appeal 
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was taken to Washington, where the verdict 
was confirmed. 

In 1824, Mr. Ogden purchased in New 
Orleans an engine which had been built by 
Murray and Co. from the same patterns that 
had been used in the one built for him in 
1817. He had it brought to New York, 
and employed the West Point Foundery 
Association to set it up on board a fessel he 
had biiMt for a tug-boat on the Mississippi. 
The work was done under his immediate and 
constant supervision; and among the men 
employed wa.s Mr. Hall, of whom Prof. 
Reiiwick speaks as the person entitled to 
the credit of first ascet taining the practical 
result of n.<iing expansive steam. 

\N'e have here given, in tfle most concise 
form, the evidence .upon which Mr. Ogden's 
claim is based: comment might have hidden 
the strong impress of truth it bears. We 
caunot but express our surprise, however, 
that bis native country should have withheld 
a right that has been freely yielded to him 
in England. In the London Mechanics' 
Magazine for the year 1829, his pretensions 
are clearly and boldly set forth, challenging 
contradiction: they have remained uucon- 
tmdicted to this day. A few years since, 
when the project of establishing a regular 
communicaMon hr steam between England 
and the East Indies was a prominent topic, 
evidence was given before a committee of 
the House of Commons by a number of en- 
giueers and scientific gentlemen, upon the 
various matters affecting the proposed mea¬ 
sure. So strongly associated with the U'<e 
of steam expansively was Mr. Ogden’s name 
at that time, that he was railed upon to give 
the results of his experience with it in marine 
engines, and .also to furnish such other in¬ 
formation respecting the navigation by steam 
of our rivers and lakes as the cominitt«*e de¬ 
sired to obtain. Those who niuy feel enough 
interest in this subject to search for autho¬ 
rities, if they have not access to the Report 
of the committee, will find in the Kdinburgh 
Review, ^"ol. LX, a very able review of it. 
in which a principal part f»f hir. Ogden's 
testimony is quoted at length. 


FRK.VCH rROORESS IN STEAM-ENGINE 
MAKING. 

Lyons, Avgust 8,1812. 

Sir,—I have been for the last eighteen 
years a constant reader and admirer of 
the Mechanic^' Magazine, though, un- 

foT\vii\aU;\y, 1 iwii sometienrs receive 
it tilhtwo nionth.-t after date. To fill up 
the vacancy, I take in some French pub¬ 
lications, one of which, entitled “ Publi¬ 
cation Industrielle des Machines OuUls 


et Appareils, par Armengaud aine,” is a 
respectable journal, with well-cxccuted 
drawings of maohinesaof every descrip¬ 
tion. In the Number of this work for 
the last month, there is rather a remark¬ 
able Report by the Academy of Sciences, 
on a communication by M. Clapeyron, 

On the setting of valves of steam- 
engines." Should you think the nearly 
literal translation of it which I subjoin 
worth insertion, it may help to give your 
readers some idea of the relative positions 
of England and France, in regard to 
steam-engine making, at the moment 
when France has so magnanimously re- 
soived to be no longer tributary to Eng¬ 
land for machinery 1 The gravity with 
which the expansive system is announced 
by M. C'lapeyron and* his friends of the 
Acadcuny, as quite a new discovery, is 
as amusing .as it is instructive. 

"Report on a Neve Method of Setting Velres 

of Steam-engines, bg M. Chpegron, of 

Paris. 

* Constructors of steam-engine.s have long 
since found that it was advantageous to 
place their valves so that instead of begin¬ 
ning to o]>en at tiie instant when the piston 
lias arrived at the end of the stroke, they 
shall precede the piston a little ; this is ef¬ 
fected by a slight modification of the. valve. 
They likewise observed that thi.i arrange¬ 
ment iiad the effect of shutting the steam 
opening some time before the end of the 
stroke, and thereby cansiiig the steam to act 
expansively. Until lately, very little im¬ 
portance wns attached to this List circum- 
stiince; the e\'pan«-ion bjsiiig proportionally 
small, it was loukeil upon a.s the net:c.s.«ary 
result of the disposition de.stined to produce 
the before-named ctfect (opening t^c vahe 
sooner.) . 

The intention of the author is to develope 
this la.st e.ironmstancc, which has been looked 
upon, till now, n> a secondary effect, from 
which nothing useful was to he drawn, lie 
show-:, by tiu! mo.st simple modifieatioii of 
the fiommon apparatus, that the three fol¬ 
lowing conditions may be satisfied :— 

1. That the introduction of the steam 
may precede the end of the stroke a given 
quantity. 

2. That the escape of the steam may pre¬ 

cede the end of the stroke a greater given 
quantity. • 

3. That the expiiii.-ion of the steniii will 
tiegiii ul a given point in the length of the 
stroke. 

M. Clapeyron gives n geometrical dingrniii, 
by the aid of which may bo found, in an 
easy and simple manner, the dimensions of 
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the valve, and the position of the eccentric 
to satisfy these three conditions. 

In consequence of this disposition, the 
escape opening will be shut before the end 
of the stroke, so that the steam at the atmo¬ 
spheric pressure, in a non-eondenting enginet 
vrill be compressed between the piston and 
the valve, thereby absorbing a great quantity 
of power. This compression is in propor¬ 
tion to the expansion, and may at first sight 
appear to reduce the power of the engines 
greatly. 

The author shows, however, that to do 
away with this loss 8f imwer, the space be¬ 
tween the piston and the valve, at the end of 
the stroke, ought to be sudi, that the com¬ 
pressed steam shall be equal to the pressure 
in the boiler at the moment the valves begin 
to open. 

This improvement was applied by the 
author, in the year 1810, to one of the loco¬ 
motives on the Paris and St. Orrmain Rail¬ 
way, *when, with a consumption of fuel 
scaredy equal to that of the most powerful 
English engines, it has, at the same si)ced, 
drawn 50 per cent, more load (!1) Tliis 
engine has been ever since in regular servic#, 
and still maintains its superiority (!!!) 

This }ieuf way of working by expansion, 
for which the author claims priority, has the 
advantage of nut requiring any new ma¬ 
chinery ; it has been used in England for 
some time post, and will, no doubt, become 
general (!!!) 

Note by the Editor of the “ ladmtrielleJ* 

The details of the system proposed by !M. 
Clapeyron, to work steam expansively, con¬ 
sists principally in the construction of the 
valve, to which a greater quantity of lap is 
given than formerly. It has been applied, 
to a certain extent, to steam navigation, and 
wfll, no doubt, extend to land engines (!!!) 

> 1 might ^ame many other inventions 
that are deemed new here, but which 
may be seen in some of the earlier vo¬ 
lumes of the Aleehanirf Magaziue, 
published 10 and 15 years ago. It is 
really amusing to see an old acquqjlnt- 
ance, who many years since passed before 
us in a threadbare coat, out at the elbows, 
appear once more gaudily dressed in a 
Parisian paletot, of the new'est academic 
cut. Not that 1 mean to say that the 
above method of setting slides is either 
threadbare or^ut at the elbows. It is a 
very sound and good method, and has no 
other defect than that of being—-not 
new. 

1 am, Sir, yours truly, 

Tiroir, 


THB CRANK QUESTION. 

Sir,—^Wheu I perceive how completely 
your correspondent **M.,*’ has avoided saying 
anything on the real points at issne between 
08 ,1 do not wonder at the shifts he has been 
driven to, to try and fill up his last letter. 
He was evidently puzzled bow to manage 
writing a make-believe answer, when 
found Ifimself unable to contend any longer 
for his former conclusions, about which he 
had been so confident; and hit upon the ex¬ 
pedient of taking to his old plan, of ground¬ 
lessly charging me with misrepresenting 
him; going, 1 am sorry to say, still farth^ 
now, as be does nof scruple to ascribe to me 
assertions which 1 never made; for in the 
first place, Sirf be actually charges me with 
having alleged that be bad abandoned as un¬ 
tenable bis previous position, thrt there was 
a loss proved by his experiment r whereas 1 
really asserted the very contrary, viz. that it - 
appeared to me that M.*’ had so completely 
annihilated his own conclusion, “ that I 
need scarcely have noticed it again had he 
not very coolly" told us that his aigu- 
ments were aa sound as ever!'* He also 
accuses me of giving ** garbled extracts" of 
his papers; but he does not seem to under¬ 
stand what garbling means : to constitute a 
garbled extract, as I understand it, a part 
must be suppressed, which would quwfy 
the meaainy of that part which is given: 
but to say, that 1 have given garbled ex¬ 
tracts, because 1 have not quoted enough of 
his letter, to let it be ** seen that" he " con. 
tended for a loss of power equivalent to 
20," is aWird in the extreme. Any body 
that wanted to see what he was contending 
for, might refer to his letter; the object was 
to refer to his facts, and draw from them a 
eon'cct 4.*onclasion, and I used his own words 
to ensure correctness iii the reference. Now 
there vras no room for garbling here, for he 
cannot deny the correctness of the (acts, viz. 
that (at page 259), he told us that the vawk 
performed was represented by the number 
149, Bud at |iage 470, that the pgtrer «k- 
pended (in this same case) was 135 only. 
What then, may 1 a^k, have I done '* nn- 
fu^y ’ ’ here ? ^ly object bring from these pre¬ 
mises, thus brought together, to show that 
there could not he the loss of power " M." 
contended for, in tins case: and from these 
facts, when they were thus brought into juxta¬ 
position, 1 did certainly presume that your 
correspondent would allow that there was 
no loss of power, as fat' a» the ease went i 
and, from his studied silence in his December 
letter (page 470), as to whether there really , 
was or was not a loss shown by that eSperl- 
ment, I did undoubtedly, and do still tmnk; 
that he frit himorif unable to show the exlat- 
ence of any sudi. 1 know he contended that 
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there would be a loss of power eqaivaleiil to 
20, but that is viry different from showing 
what there woe; besides, his argument there 
depended upon a mere supposition, and, as 
H prooft was utterly worthless; so that in¬ 
stead of finding fault with me for not repeat¬ 
ing it, he ought to have been obliged to me 
for passing it over so lightly; for what, Sir, 
do you suppose is the foundation,of this 
argument which he guards with such jealous 
core? Simidy this, an aemmptim “ for 
argument's sake" (^murk, to help otil hie 
argument^ not to assist in arriving at the 
jkruth), " that 5 lbs. additional weight would 
be sufficient” (i. c. tha); 5 lbs. added to the 
50 under the tabic, would be sufficient to 
draw the 37 lbs. wciglit 6(jnches.) Truly 
this is a very eonvetiient method of investi¬ 
gation ; what a pity it is not a little more 
experimental I 'I'his cunclveire argument was 
not, however, so unnoticed as ” M.” seems to 
think; for though 1 did not remark upon 
the method of it, considering that 1 could 
afford to pass by a minor fault, having so 
many greater ones to expose, yet 1 showed 
him the fallacy of KU])pusing that cither rtO 
or 55 lbs. could, by his apparatus, niovo the 
37 lb. weight over the sj>a(»r of (i inches; 
he seems, however, not to have a]iprehended 
this part o^ my letter, and perhaps I may 
have been a little too concise; 1 shall there¬ 
fore touch upon this subject iigain. It ap¬ 
pears that in the original experiment before 
the cross bar came against the stop «/, Uic 
50 lbs. weight (suspended under the tiililc), 
moved 2 inches, the 37 lbs. weight on the 
table being carried by it the. same distance; 
but that ql'lertrarde the 50 lbs, moves only 
0*7 of an inch, while the 37 lbs. is carried 2 
inches, so that one moves nearly 3 times as 
fast us the other, and is therefore acted upon 
at amccliauical disadvantage of neai-ly 1 to 3. 
Now if we suppose, us ” M.” assumes, that 
the 5 lbs. addctl to the 50 would cause it to 
move 4 inches (in its whole course) instead 
of 2*7 inches; then, previous to the bars 
coming against the stop, both the weights will 
have moVed 2 inches, and the quantity moved 
by the 37 lbs. afterwards, may be ascertained 
by the following proportion, 0*7 : 2 :: 2 : 
the required distance, which will therefore 
be equal to 5*7. Arldingto this the 2 inches 
moved previously, we shall have the entire 
distance traversed =7*7 inches, and conse¬ 
quently the work duue=37*3 x 7*7—287*2, 
while the power expended would be only, ac¬ 
cording to ” M.'s own showing, ”55 x 4 = 
220.” If then, Sir, your correspondent's ex¬ 
pectations had been fulfilled here, I say, as I 
said ^before, his crank must Lave increased 
the power instead of dminiehing it. 

It any of your readers, Sir, have taken the 
trouble to observe how regularly 1 have can¬ 


vassed and rf/hfed every statement of ”M,*’ 
and how he has scarcely ventured to bring 
forward again three or four out of twelve or 
fifteen objected to, and has not even suc¬ 
ceeded in establishing one of these, it must 
appear to them ridiculous enough to have 
him accusing me of ” beating a retreat,*' 
and hinting tlmt I was Imrd pressed / 0y 
whmn, 1 wonder ?) And ciiarging me wiUi 
pretending to misunderstand him, when I 
find it more convenient to do so than to re- 
fule his arguments ! 

There is one thing, however, that I per¬ 
fectly agree with ** M ” in, viz., that ** it is 
very necessary” for him “to explain, in 
language that cannot be misunderstbod, 
what” his “meaning of the term, loss of 
power, isthis be professes to do in his 
last letter, but nowhere, in the whole of it, 
con 1. find the smallest explanation t» lan¬ 
guage. on the subject. He attempts to ex~ 
emplify what it is, but does not make the 
least attempt to define his meaning. Pis ex¬ 
emplifications, too, are curious enough. He 
supposes a case of two engines, one rotative, 
aud the other a crank engine, and then tells 
;'s, that if the one is found to do more work 
than the other, then there is a loss of power 
in the crank; and tliat this (what ? this loss 
of power ?) is clearly the meaning of the 
term loss of power. This puts one in mind 
of Uardolph’s definition— 

" Accoimnotlated*/ !I'hat is, when a man is, as 
they ^ay, accDiiniiuriati'd. or, wheu a man is,— 
bL‘iiig,--«hen!liy,—he may bo thought to be, ac- 
euniiiiodatcd; wiiich is an excellent Uilng.*' 

Your correspondent is evidently deter., 
mined not to commit himself by an explana-, 
tioii, though he talks so big about giving 
one, requesting me to be as explicit as lie 
is ! Ue will not even say bow far he agrees 
with my definition of the term ” loss of 
power;” aud really I don’t know how 1 
could be more explicit than 1 have been. 
Either there is a loss, owing to the crank, or 
there is not; if there is a loss of power, it 
must he irrecoverable, otherwise it is not 
lost; but if it is recoverable by any con¬ 
trivance, then it is not lost, and then, there¬ 
fore^, tliere is no loss; there may be a me¬ 
chanical disadvantage which is neutralized 
by that contrivance; but, that a mcclianical 
disadvantage is not what he means by a loss, 
“M.” has allowed in one of his former letters; 

Y'our Aberdeen correspondent, “ A Me¬ 
chanic,” mentiotied some lime ago, (vol. 
xxxiv. page 439,) an experhuent comparing 
a rotative with a crank engine, aud stated 
that the power of the former hod been found 
“ much greater, nearly double” that of the 
latter, and then proci^ed to show why it 
was so—'that if the crank-engine had raised 
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the same weighty it would have done so with 
a greater velocity^ aud therefore that the ef¬ 
fective power of the engine would hav^ been 
increased; so lliat we should liave had more 
work done by the crank engine than by the 
other, if they had moved eoual weights. 
“ M.'s " representation of this case is like 
some of his other representations, which ill- 
natured people would be apt jto call mis^ 
representation, and exaggeration too; for, 
instead of saying that one engine had nearly 
double the power of the other, hi‘ says that 
your northern correspondeut udiniltc'd that 
the crank engine c|jd not do one half the 
work ot the other ! IfM.” can give us 
no better example of loss of power than tliis, 
I fear his boasted loss will dwindle down to 
be no more nor less than a meckaniva! Vis- 
advantage ; the existence of, ihis^ in j)art of 
the crank’s course, nobody will deny, and it 
is evidently all that is exhibite<l by “ A Mi;- 
chanic’s ” experinnMit. 

A^mrious mental hallucination seems to 
Iiuve taken pobses&ioii of “ RI.,” in part of 
his letter, where he attacks me about “ fric¬ 
tion,” particularly in the following sen¬ 
tences. Telling us of the friction of dra\^'- 
iiig a spike out of a piece of timber, he says, 
“but your correspondent cannot dispense 
with the friction of the spike;” and again, 
“ now, your correspondent is disposed to 
turn round and cavil with me aliout this 
friction, on the ground of^a misunderstaud- 
iiig about words, and that this frietioii was 
cxccptcd.” Now, Sir, w'ould you believe, 
if you bad not read my letter, tliat in no one 
part of it, from beginning to end, did I once 
mention friction, or even allude to it directly 
or indirectly^ ex<Tpt where 1 remarked upon 
the well-known (elementary law of friction, 
the truth of which *• denied. 

These friction notions “ M.” seems (from 
what he says) to ha\e extracted by some new 
process (worthy of being patented, us it dis¬ 
covers tilings whieli have no existence) from 
some observations [ made on the action of a 
fly-whccl, saying that .'*ome work could not 
be well done without it; but >Yliat has this 
to say to friction ? The case is the same, 
whatever the work consists of, if it is uni¬ 
form : he obje(!ts that in this case my Crank 
will not move without momentum. Who said 
it would ? I am sure I never did : 1 know 
it cannot: but, wlicu we give it the momen¬ 
tum with a fty, and find that the work is 
r/one, what reason have we to suppose that 
power has been lost } The fly acts as a re¬ 
servoir^ receivflfg, and as it were laying up 
in store, the overplus power at certain points, 
where the force exerted is greater than what 
is necessary to perform the work; giving 
out its store, at other points, where the force 
exerted is not sufficient to perforin the 


work : anything that w'ould perform this 
oflicc would answer just as well as a fly¬ 
wheel. In a steam-boat where two engines 
uro used.w'ith cranks at right angles, no mo¬ 
mentum is requir^nl: does “ M.” contend for 
a loss there ? 

From what “ M.” says hero, he seems to 
agree in considering the fly-wheel us an in- 
disjieiisuble addition to the (Tank, and an 
assibtufiee, but in u former letter he told us 
that it was the cause of an additional loss ! 
— wliic'h how'cver he has never attempted to 
show. 

Your correspondent is wvy fond of allud¬ 
ing to the doctrine of virtual velocities, bflt 
he never goes any*farther; he tcdls us that 
;/il applies to the crunk, it mnsi also apply 
to his ej'perinfenis; thus jiretending to an¬ 
swer an objection, which nobody ever made 
(by the bye, this is a sophistical method of 
replying, which he is growing fuo fond of, 
and has made use of in several parts of his 
hotter.) In one of iny first letters I told 
him that there was nothing iii his experi¬ 
ment at varian(*e with this doctrine, and he 
has never attempted, before or since^ to prove 
that there w'us. 

As to his nun-moinenlum experiment, I 
do not consider it necessary to make any re- 
])ly to what he says on that subject in his 
last letter, for he has not been able to answer 
the two objections in the sixth paragraph of 
my last letter (p. 70), the. latter of which 
puts him in the dilemma of either showing 
that he does not understand the action of 
tlm spring in his owm (experiment, or, that 
the loss he talks of is only apparent, not real, 
and has nothing to do with his crank. 

There arii several minormattcrs in “M.’s” 
letter scarcely w'orth notice ; Imt I may just 
remark, that ifl did say (as he has quoted[)^ 

“ get ta suitable* apparatus and it can be 
done,” I did not mi-an, “ take away the 
(‘rank;” I should rut Iut have said, Keep the 
crank; but suit it to your work. Well might 
“he” wonder if he thought I was in earnest, 
at my calling the power lostt where it is 
capable of being reproduced; 1 slyiuld have 
put a note of admiration after lost^ and then 
perhaps he would have understood that 1 
cvjkeA it so ironically^ to show the absurdity 
of his believing in such a contradiction. Why 
docs not 71x3 answer the conditions ? I 
l&ad as much rjght to use “ M.’s” argument 
in finding what weight should be carried 3 
inches, as ha had in finding the same for 6 
inches. My addition to “ M/s” apparatus 
would not ill any w'ay meddle with his 
crank, but I have not lime or space to give 
it now. 

Aud now, Sir, concluding this letter as 1 
beganiny first, my object being still to show 
M.,” that there is no toss qf power in the 
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erank, I leave it with your readers to de« 
dde, which of us is most iuclined to ** beat 
a retreat,” and “shift his ground;” and 
which of us is most inclined to give dear 
d^mtiotu of what he is arguing for, from 
which he cannot afterwards ^part. 

I am, Sir, 

Your obedient Servant. 

R. W. S. 


AB9TKACTS OF SPECIFICATIONS OF ENGLISH 
PATENTS RECENTLY ENROLLED. 

Gottlieb Boccius, of New Road, 
Shepherd's Bush, Middlesex, Gf.ntle> 
UAif,Jbr certain improvemente in ffat, and 
on the method* in vse, or h .mere, for the 
comhuetion if gas. Petty Bag Office, July 
27, 1842. 

These improvements in the combustion of 
gas, as adapted to Bie purposes of illumina¬ 
tion, arc stated to consist in applying above 
the surfece or jet-holcs of the burners two 
or more concentric chimneys or cylinders 
in addition to and within the usual chimney 
of glass. The internal concentric chimneys 
are connected together and kept a^'tlie pro¬ 
per distance from each other by rivets or 
other convenient means. The material em¬ 
ployed for tjie body of the burners is iron, 
brass, copper, or other suitable metal; but 
for the upper surface through which the jet 
holes are pierced, the patentee uses thin 
German silver soldered into it. He prefers 
the latter metal for the perforated surface of 
the ring, having found it “ very proper for 
the purpose, and very durable, on account 
of the high temperature required for its 
fusion.” He generally forms the central 
chimney of thin sheet iron, as a cheap and 
durable material; but glass, or any other 
metal or substance, whether transparent or 
opaque, capable of withstanding the heat, 
will, it is said, answer the end. 'When me¬ 
tallic central chimneys are used, it is thought 
not to be necessary that the whole of tlie 
external chimney should be of glass. “ In 
burners hf a large size it may be more eco¬ 
nomical to have a glass rising above the ring 
only to the height of the lower edge of the 
internal chimneys. In such cases the upper 
part of the external chimney may be of 
metal, and be connected with the two inter¬ 
nal chimneys, and in situations where the 
invention con be placed within a glass lan¬ 
tern, as in the streets, the glass chimney 
may, without any material loss of effect, be 
altogether disused with, leaving the three 
concentric chimneys just described suspend¬ 
ed ^hoye the ring.” With respect to the 
dimensions of tiie chimneys, he has found 
that in the single ring burners the diameter 
of the innermoBt chimney should not be 


much greater or less than the diameter 
of the burner, and that the diameter of 
the second chimney should not be much 
greater or less than the external diameter of 
the ring of the burner. The distance at 
which these chimneys are fixed above the 
surface of the jet-holes may be greater in 
small than in large burners. The patentee 
finds that the lamps aet perfectly well when 
this distance is equal to the diameter of tlie 
flame at the orifice of the holes; but that in 
small burners the length of the flame may 
be beneficially increased. In burners con¬ 
sisting of two or more* rings, these dimen¬ 
sions have reference to the diameter of the 
outermost or largest ring and flame. As a 
general rule for the diameter of the inner¬ 
most chimney, and also for the length of 
flame, it must be such tliat all the flames 
shall enter that chimney, which they will do 
if the chimney be made of the prescribed 
proportions. In constructing burners of 
two or more concentric rings, the pa' mtee 
places the inner ring at a certain height 
above the outer one, or that next to it. The 
object of this arrangement, which he consi- 
C irs to be a great improvement on burners 
of the skme kind heretofore made is, to pro¬ 
vide for the greater equality of the height of 
the several cylinders of flame in such burn¬ 
ers so that they sliall terminate as exactly as 
possible at one and the same level, and all 
enter the central chimney together. He 
finds by this arrangement that the economy 
or luminous effect arising from the combus¬ 
tion of a given quantity of gas is much in¬ 
creased, an effect which he attributes in 
great measure to the circumstance, that 
nearly equal luminosity is obtained in the 
flames from each ring at equal heights above 
tlie surface of the greater or external ring. 
He has found, also, that the height of the 
surface of one of these concentric rings above 
another should be a little more than the 
depth of the ring. In order to provide for 
a more equable distribution of gas to tiiese 
burners, the junction between the rings is so 
arranged that the gas first enters the hugest 
ring from the service-pipe—^passes thence 
intOfthe second ring, through a series of 
pipes—and, lastly, into the outermost ring 
through another set of pipes. In order still 
further to equalize the height of the flames, 
and to produce on uniform luminosity in the 
several flames, he finds it requisite to make 
the jet-holes of the inner rings somewhat 
larger than those in the ^uterinost ring. 
The perforations or jet-hol^ which the pa¬ 
tentee finds to give the best results, are very 
small in a burner of one inch diameter; for 
he has found it advisable, he says, to have 
from 60 to 65 very small holes, in order to 
pass about 3 cubic feet of gas per hour; 
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whereas the couimon Argand gas-bnmer has 
usually from 12 to 15 holes of a larger bore, 
to give equal light when consuming a much 
larger quantity of gas. In the case of the 
latter burners, he drills the holes at a i1is> 
tauce from each other of about one-twentieth 
of an inch. As a general rule for the com¬ 
bustion of gas according to bis improvement* 
be considers it necessary to observe that the 
quantity of gas supplied, or height of the 
flame, should be such tliat its top is just re¬ 
ceived within the lower edge of the inner¬ 
most central chimney. ** 'When this is the 
case, the combustion will be found very per¬ 
fect, and the light brilliantly white. No carbon 
will be deposited within any of the chimngys, 
and the light will be jierfratly steady, the 
lower edge of the central chimneys defining 
the upper part of the light, so that the jag¬ 
ged or irregular edges and flickering so un¬ 
pleasant to the eye in common gas-burners 
doesmot exist, and the light appears of a per¬ 
manent form, as a truncated section of a lu¬ 
minous cone.” Although a circular form of 
flame alone has been previously mentioned, 
the patentee states that the same improve¬ 
ments in the combustion of gas will be at¬ 
tained if a form of flame, bounded by straight 
lines, or other form than circular, be em¬ 
ployed, provided a corresponding change be 
made in the form of the chimneys and ap¬ 
paratus. 


Note. —Mr. Boccius has entered a dis- 
rhdmer witli the clerk of the patents, of the 
same date as his specification, in which 
he states, that having, since the date of his 
patent, been advised ” that part of the said 
invention is not new and useful,” he dis¬ 
claims the following words of the title, “ in 
gas, and on tlie methods in use, or burners” 
—so that the title, ns thus amended, stands 
as follows,—” certain improA’ements for the 
combustion of gas.” 

AnnERLr.Y'WiLcocKS Sleigh, k.t. s. of 
Manchester, captain in her majesty’s 
SERVICE, for a certain method or certain 
methoda of effeciitiff and forming aheltetcd 
floating harlours ^ aqfety hg the etgplog- 
meat ^certain buoyant aea-barriera appli¬ 
cable thereto, and which said improtementa 
are also applicable to and meful for the 
formation qf breakwaters, floating bridges, 
lighthouses, and beacons, the protection of 
pier-heads, or embankments, end for other 
similar purpom. Rolls Chapel Oflice, Aug. 
R, 1842. 

Captain Sleigh states that his invention 
consists in the construction and adaptation of 
sloping or oblique platforms mounted upon, 
connected to, or supported by floating hol¬ 
low ressels or caissons, by which the plat¬ 
forms are always maintained in sloping 


or oblique positions and are enabled to rise 
and fall with the tide. These floating vessels 
and sloping platforms, when constructed, ore 
to be so arranged as to form sea and wind 
barriers for sheltering ships and other vessds, 
and also pier-heads, bridges, and other struc¬ 
tures requiring such shelter from the ordi¬ 
nary flestructivc cflects of heavy seas and 
gales of wind.” 

The ideas of the patentee are illustrated by 
a sectional view of a breakwater constructed 
on his system. The hollow vessel or caisson 
is represented as consisting of ribs of timber 
strongly planked qn the outside and made 
perfectly water-tight and buoyant; but it 
may be constructed, it is said, of sheet iron or 
other suitable material if desired. It is of a 
peculiar shape, being of the form of on ob¬ 
long longitudinal wedge, with the back part 
rounded like the side of a vessel, and the 
bottom perfectly flat, whilst the upper sur¬ 
face or deck rises at an acute angle from the 
extreme edge of the bottom, forming an in¬ 
clined plane, which extends longitudinally 
the whole length of the structure. Through 
the centre of this caisson and along its whole 
length extends a strong timber beam or keel, 
which will be the centre of motion on which 
the caisson floats. The top, bottom, and 
sides of thecaissonare supporte^andstrength- 
ened by internal stays or bracings arranged 
in any suitable and convenient manner for 
the purpose of giving stability to the struc¬ 
ture. The sloping or inclined platform is 
mounted upon the upper surface of the ves¬ 
sel and firmly secured to it by wooden or 
iron bracings or stays. Strong rings are 
attached for moTiug it securely in any desired 
place. The lower end of this platform is to 
be immersed in the water, and its face or in¬ 
clined pliiiie to rise therefrom at an angle of 
30'’ (ill imitation of the slope of the supposed 
beach) to a considerable distance beyond the 
ti»p of the caisson or vessel, thereby ” ofler- 
ing a modified resistance to the violence of 
the winds and waves, by which means their 
destructive eflcctswill be much lessened, and 
the water behind screened or sheltered from • 
the action of the tempest.” 

^Thcte floating breakwaters may be made 
of any dimensions, and in order to form a 
sea and wind barrier or harbour of refuge, 
a suitable number may be moored side by 
side, either in a straight or curved line as 
maybe required. They ore to be connected 
together by universal ball and socket joints, 
or links and toggle joints, placed at the ends 
of the keel or beam, ”by which they will be 
allowed to roll upem their centres of 
or yield temporarily in any other way to the 
violence of the ^inds or waves.” 

The mauner of arranging these sea barrif rs 
or floating breakwaters, to form a harbour of 
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refuge is shown hy drawings, in which they 
are shown connected together in the man¬ 
ner ‘before stated, and are moored to the 
bottom of the sea hy chains or cables at¬ 
tached at one end to tho rings before men¬ 
tioned, and at the other end to anchors fixed 
to the ground under the water. 

In place of the peculiarly shaped £aissou 
or floating vessel before described the sloping 
platform or in< lined plane may be attached 
or connected to a floating frame-work, sup¬ 
ported by a number of barrels or other hollow 
wooden or iron vessels, or the inclined plat¬ 
form may be borne by a Wooden franie-work 
or raft. The platform may be employed 
even without any floating siijiport by con¬ 
necting it at one end by means of cliains, 
cables, or otherwise to the bottom of the 
sea, in such a manner that the upper edge 
may rise from the water in an inclined di¬ 
rection. 

Claim.—“ I wish it most distinctly to be 
understood, that I do not intend to coniine 
myself to the methods herein shown, and de¬ 
scribed, of constructing and floating my im¬ 
proved sea and wind barrier, but claim as 
the invention the employment as breakwaters 
of portable sloping platforms, or inclined 
planes, partially immersed in the water, in 
whatever manner or of whatever materials 
SRch inclined planes may be constructed, or 
|n whatever way they may be floated or 
booyed up, in, or on, the water, and held in 
the required situations when such portid)lc 
and buoyant inclined planes are employed 
for the purposes or objects above stated.” 
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APRIL 5, 1812. 

ColonelJonea's Observaliona on Breakwater. 

[Diacusslon concluded from our last, page I8!l. ] 

Mr. Macneillhad seen at the mouth of the 
Helder, ia North Holland, banks, nearly 
vertical, constructed of sea-weed and hazel- 
wood fascines, backed with clay: they were 
exposed to a ver) heavy sea, and yet stood 
extremely well—these was considerable elas¬ 
ticity in them, for when a wave struck them 
the vibration was felt at a distance along the 
bank. In other situations on the coast of 
Holland tho sea-banks are long slopes of 
sand at an inclination of 10 to 1, thatched 
with straw: in many places groins were built 
to break the Icngtli of the wave and to di- 
—its force; he had adopted similar 
groins, and found them answer perfectly. 

Mr. H, R. Palmer observed that the form 
suggested by Colonel Jonel for the faces of 
breakwaters did not appear sufficiently jus¬ 
tified by observed facts; the idea was entirely 


of a speculative character, and was contrary 
to the laws of nature, which should be the 
engineer’s chief guide. Many years ago Mr. 
Psdmer had occasion to study very carefully 
the motion of the shingle beach at the har¬ 
bour of Folkstonc, aud at several other 
places, and the results of his observations 
were published in the Transactions of the 
Royal Society. He found that the slopes of 
the surface were always regulated by the 
force of the waves, and the angle at which 
they impinged; and that when the. forces 
were at right angles with the line of beach 
the w'hole of the pebbles were brought down 
below the level of the acting forces. 

At Folkstone, when the sand was thus left, 
bare, the surface stood at an angle of 9 to 1, 
and that slope resisted the force of very 
heavy seas. 

The eflTect of the action of the stm upon an 
upright surface was observable in every clift' 
upon the coast, and the tendency to des^uc- 
tioii was everywhere obvious. 

Shingle beaches might be considered as 
ailjustahic barriers, but in the construction 
of jiiers it was necessary to adopt soirft* 
precise form. When circumstanecs required 
the walls to he nearly vertical, the line of 
their direction should be determined with re¬ 
ference to the prevailing winds. Those por¬ 
tions of the piers of Swansea harbour which 
formed even only a small angle with the pre¬ 
valent winds remained firm and substantial, 
i>ut Hiat part wliicb was directly opposed or 
at right angles to them has been nnderinined. 
Ill a design of his for a pier in Mount’s 
Bay at Penzance, ISlr. Palmer had so ar¬ 
ranged that the angle of the main pier should 
be at 5” with the line of the greatest forces. 
Tims then a horizontal slope is in fact made 
os a substitute for a rising one. He attri¬ 
buted the failures alluded to by Colonel 
Jones more to defective workmanship than 
to faults in the principle of the structure. 

Mr. Palmer exhibited and presented to the 
Institution plans of Ramsgate, Dover, Folk- 
stone, Swansea, and Penzance harbours. 

In his observations of the action of the. 
sea i^ion various parts of the coast. General 
Pasley had remarked that thfl slope of the 
beach was exactly in accordance with the 
inatcriaLs of which it was composed; if it was 
shingle or decomposed rock or soft mate¬ 
rial, the slope was gradual; but if the shore 
was rocky, the waves had not any serious 
eflcct upon the blnfT face ofqioscd to them, 
except in the case of chalk clifls. lie con¬ 
ceived, therefore, that a perpcudicular wall 
constructed of large ashlar work well ce¬ 
mented, would assume the character of a 
rock, and all the prejudicial action of the re¬ 
ceding wave would be avoided. 

Mr. Bull stated that the banks of the 
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Hirer Calder in Yorkshire, had been effec¬ 
tually secured from damage by means of 
stone pitching or setting, laid at an angle 
of from 45" to 50" with the horizon, and 
resting on a mass of stone thrown into the 
bed of the river below the level of the water 
in dry seasons. These loose stones had ge¬ 
nerally been laid at an inclination of about 
25" or 30" where the depth at low-water was 
not great; but where the water was deep the 
lower part of the slope had been made at 
about 45", returning at the upper part or 
near the surface of ^he water to the former 
angle of 25" or 30". The pitching, composed 
of oblong stones, was laid in csourses with 
nearly vertical joints, having the least sec¬ 
tional area exposed to the action of the ffbod 
waters. The stones were from 15 to 20 
inches long, varying in their widths, and were 
laid on a bed of gravel, or soil, he preferred 
coarse gravel, as it wsu less liable to be 
waslmd out from behinu the stones, which 
sometimes occurred with soil, unless it was 
of a strong clayey nature. Several miles of 
facing done by him iii this manner had now 
being standing between seveu and nine ye^s 
without requiring any repairs. In a few in¬ 
stances when the loose stones at the foot had 
been either insufficient in quantity or so small 
as not to resist the action of the floods, and 
had been washed away, the pitching had slid 
down into the bed of the river without being 
otherwise disturbed; after it had settled, the 
top part had been renewed and the original 
line restored. 

The floods in the river Calder frequently 
rose from 8 feet to 12 feet, and flowed with a 
very rapid current, consequently the pitching 
had to resist a powerful action, particularly 
at the concave side of a bend in the river, 
where the action was both directly upon and 
along the face of the work. The loose stones 
below the low-water mark were seldom dis¬ 
turbed by the floods, and where they had 
been removed, no damage had been sustained 
beyond the sliding dowil of the pitching as 
before described; such, however, had not 
been the case where from peculiar cinmm- 
stances a perpendicular or nearly pci^cndi- 
cnlarwallha^ been built instead of the pitch¬ 
ing ; in such instances a slight disturbance 
of the loose stones had frequently caused the 
destruction of the wall. Where the pitch¬ 
ing had been backed with light soil, which 
was easily washed out through the joints, the 
stone-work b^ fallen into holes as might be 
expected, but where a good strong gravel 
had been used for the backing, no such in¬ 
stances had occurred. 

Mr. Bull differed from Colonel Jones’s 
opinion as to breakwaters with a vertical or 
nearly vertical face, because any disturbance 
of the footing, however slight, must have a 


tendency to overthrow the wall, and that 
tendency would be in proportion as the angle 
of the wall diverged from the angle of re¬ 
pose ; that is to say, if the wall was quite 
perpendicular a comparatively small disturb¬ 
ance of the foundation or footing would de¬ 
stroy the equilibrium and the superstructure 
would be overthrown, but the nearer the 
face afiproached the angle of repose, the 
greater would be the security. 

He did not mean to assert that* the angle 
of repose was the best for the face of a break¬ 
water, or that the same angle should be pre¬ 
served from below low-water mark to the 
top of the structurd; on the contrary, he was 
inclined to think that a curved section com¬ 
mencing from*a few feet below low-water 
mark at an angle of 10" or 15" from the 
horizon and terminating at the top at an 
angle of 70" or 75" would be foVind a good 
form, and if the courses of face stones were 
laid nearly vertical, should the footing be¬ 
low low-water mark be removed by the ac¬ 
tion of the waves, the consequence would be 
a sliding down c)f the upper face which could 
easily be replaced at the top, as is done with 
respect to the river pitching. 

The proper angle for the loose stones be - 
low low-water mark would, he had little 
doubt, be that of repose, or*nearly so, as 
Colonel Jones had shown to be the case in 
several existing breakwaters. 

The face stones should be roughly squared 
on the beds and joints, or what is called in 
the North " scappled” to the form of the 
curve, and laid in equal courses not quite 
perpendicular, but inclining a little from the 
direction of the prevailing wind, perhaps 
about 10" from the vertical line. 

Mr. Bull was induced to offer these re¬ 
marks, for the puqiosc of recording a prac¬ 
tice he had successfully applied to the pro¬ 
tection of river banks (of which he presented 
drawings) and his opinion as to its applica¬ 
bility to the construction of breakwaters. 

** Description qf the Menai Lighthouse." 

By D. P, Hewett, Grad. Inst. C. E. 

The Menai Strait is peculiarly fitted for a 
llSrbour of refuge for vessels entering the 
Rivers Doe and Mersey from the north, and 
the increasing number of ships frequenting 
this navigation, as well as the insufficiency 
of its beaconage, rendered it desirable that 
the entrance should be distinctly marked; 
the Corporation of the Trinity House ac¬ 
cordingly decided, in 1831, to otfect this ob-, 
jeet by the construction of a lighthouse, to 
be situated on a sunken rock abcm^^fthtT*" 
yards from the Anglesey coast on the west 
side of the entrance, which is divided by the 
Puffin Island into two channels, defined by 
a beacon and two buoys. 
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Tlie principal nordty in the construction 
of the lighthouse is the base, 'which, in* 
stead of diminishing, like the Eddystone, 
with a regular curve, recedes by a series of 
rectangular offsets; the object of this form 
of structure is to break the force of au im¬ 
pinging wave, and prevent the whole effect 
of its shock being thrown upon the upper 
part of the building, as it is when guUled up 
by the curved surface. 

The building, which was derigued by 
Messrs. Walker ••nd Unrges, is a handsome 
circular tower 75 feet high, 40 feet in dia¬ 
meter at the base, and 20 feet 6 inches dia¬ 
meter at the top, terminated by a castellated 
parapet, and entirely constructed of Anglesey 
marble. The base of the budding is solid 
to the height of 22 feet G inches from the 
rock, diminishing at intervals of 2 feet 3 
indies by offsets of 9 inches each, up to G 
feet 9 inches above high-water mark, where 
its diameter is 22 feet. On that level is the 
entrance doorway (which is accessible by 
steps cut in the base stones). The interior 
contains six floors, forming rooms for the 
uses of the light-keepers, stores, Ac. Every 
precaution has been taken to render the ex¬ 
terior joints of the courses water-tight; 
each stone is secured to that below it by a 
date joggle, fpid two oak trenails, passing 
entirely through it, and entering inches into 
the lower stone. On the upper bed of each 
course of stones is a projecting fillet, which 
fits into a corresponding groove in the under 
side of the course placed ujion it, in order 
to prevent tlie water from being fi>rced be¬ 
tween the courses. Tlie two uppt r courses 
project internally and externally to form a 
gallery which supports the porapet and the 
lantern, the foundation and the framing of 
which are of cast-iron, llie wall diminishes 
gradually in thickness from 6 feet 0 inches 
to 2 feet. 

The commnnieatiou describes minutely 
the construction of the floors, the partitions, 
tlie stairs, the lanterns, Ac., add the propor¬ 
tions of the materials for th^ mortar, which 
consisted df three measures of sand, one of 
ground lime, and one of Italian pozzuolaua. 

The light is a, stationary, red, diopt^ 
light of the first order, without mirrors. 
The burner consists of four roiicintric wicks, 
of which the largest is .33 iiiehes diameter; 
its ordinary consumption of oil is one pint 
per hour. The various bearings are given 
from which the light is visible at bea.' After 
deducting all cxjienees, the Mirpluss revenue 
derived from the light dnes, during the year 
^840, is stated to have been 388/. 13s. 3d. 
'“’^ft^ghthouEcis connected with the shore 
1^ a foot bridge, which consists of a plat¬ 
form 2 fleet 3 inches wide, suppofted upon a 
series of iron columns placed 10 feet apart, 


secured into the rock and strengthraied by 
stays. This slight construction has with¬ 
stood the violence of the waves for three 
years. 

Tiie paper notices the buildings which 
have been erected on the shore for the re¬ 
sidence of the light-keepers, and then pro¬ 
ceeds to describe tlie beacon before allnded 
to, which points out ft dangerous ledge of 
rocks on the opposite side of the channel. 
It consists of a cone of masonry, 20 feet in 
diameter at the base, and 37 feet high, sur¬ 
mounted by a staff and i^lobe rising 13 feet 
above the apex of the cone. The globe, 
which is 4 feet diameter, is formed of copper 
bands, and is 36 feet above high-water mark. 

The whole amount expended in these 
different constructions is stated to have been 
about .£'12,800. 

The communication was illustrated by a 
scries of detailed drawings and a chart of the 
straits. . 


April 19, 1842. 

** On the cAum of accnmulatioa of deporit 
i I Sewere, and on the hitherto generally 
prevalent mode gf removing the eamet 
with a description of a netv Flushing Ap¬ 
paratus used for eleanmng the Sewers in 
the Holborn and Finsbury Divisions.'* 
By John Roe, Assoc. Inst. O. E. 

Ill the Holborn and Finsbury Divisions 
there are upwards of eighty miles of covered 
sewers, in a large proportion of which there 
were uccuinulatioiis of deposit, which by 
choking the side drains and causing elfluvia 
became sources of much onnoyance. The 
only remedy resorted to, was to raise the 
deposit to the surtace of tlic street and cart 
it away: this was for many reasons an ob¬ 
jectionable process, and a careful examina¬ 
tion of the sewers was ordered, when it was 
found that many causes of obstruction ex¬ 
isted. In sewers of the same form and in¬ 
clination, different degrees of accumulation 
existed: this was caused sometimes by a 
greater run of water in one than in the other: 
in other cases, although the flow of water 
was e^al, the deposit was uncoil i in some 
situations, openings having Vera made to in¬ 
sert side drains, bricks had been left in the 
newer, against which considerable deposits 
had formed: the admission of water from 
collateral sewers at right angles and at dif¬ 
ferent levels had alto caused obstructions to 
tlie continuous flow along tliAnain line: au 
example is given, where, although the col¬ 
lateral sewer was 3 feet above the level of 
tlic main line, a deposit of a foot in depth 
was formed for several hundred feet up tie 
stream, while below the point of junction 
the sewer was perfectly clear. The insertion 
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of gully-necks frequently caused obstructions 
by permitting the access of dirt and rublnsh 
from the road. 

These facts being ascertained, the next 
consideration was how to remedy the defects, 
as the locality would not permit an alteration 
of level, which would give a flow through 
the sewers suflldently strong to carry off the 
deposit. After a long scries of experiments 
(by the author, who is engineer to the Com¬ 
missioners) and trials upon several kinds of 
apparatus, an arrangement was decided upon, 
consisting of an iron frame set in tlie sewer 
with a hinged door half its height, fitting 
with a water-tight joint: it is opened and 
closed by means of a jointed rod, which is 
worked from the level of the street.' A heafl 
of water is allowed to collect agdnst the 
closed door until it is sufficiently heavy,when 
the door being suddenly opened, the whole 
mass of deposit is carried forward by the 
rush of water. The operation is repeated 
witii a ftad of 3 feet of water at intervals of 
half a mile, until the whole of the accumula¬ 
tion issues at the outfall, thoroughly cleans¬ 
ing the sewer. After this arrangement of 
apparatus had been some time in itsc, an im- * 
proved form, with a side entrant, was con¬ 
tinued, and is now generally adopted in si- 
tnations which admit of it. 

By this simplified arrangement the stop- 
gate can be worked without the mechanical 
contrivances of the other method, and an 
easy access is afforded to the sewers. Tliis 
latter mode is generally adopted, and the 
success of the plan is stated to be perfect. 

AUAhe details of the construction of the 
stop-gates and the sewers, sis well as of seve¬ 
ral improvements in tlte building of the gully- 
holes and collateral sewers, are given, with 
the result of the velocities of the currents of 
water from heads of various heights. Draw¬ 
ings of all the several kinds of apparatus in¬ 
vented by the author were presented, and the 
models which were exhibited were explained 
by Mr. Burton, the manufacturer of the 
flushing apparatus. 

Ifulhaton/or StPOM-Enginet, • 

Mr. Farey exMbited and described one of 
a set of Indicators for steam-engines, made 
by Mr. Penn of Greenwich for the French 
Government,'to be used in trying experi¬ 
ments on tlie steam vessels in their navy. 

The construction was the same as those 
made by Mr. MMfaught of Glasgow; but 
the instruments were larger and better pro¬ 
portioned. Mr. Farey availed himself of 
the opportunity of describing the construe- 
tion, the operation of, and ^e qualities re- • 
quired in a good Indicator, and then exhi¬ 
bited a series of Indicator cards, either 


taken by himself or by friends whose 
accuracy could be depended upon. They 
extended from the year 1817 at short inter¬ 
vals down to the present time, and Showed 
a great improvement in the application of 
steam in engines: in fact, Mr. Farey was of 
opinion that the origin and progress of the 
modem ipiprovements in engines might be 
traced by a series of cards carefully taken 
at various periods, and he promised to con¬ 
tribute a more extended communication on 
the subject during the ensuing session. 

AprU 26, 1842. 

“ Detcription of a new arrangement fbr 
raieing Shipa ^ all elasaea out ef water 
for repair; propoaed to replace the Grav¬ 
ing-Dock or the Patent 8Hp in certain 
aitnatiom; with obaervationa tqven the 
other methoda luedat differentperiodafor 
ihia purpoae.** Bg Robert Mallet, M. 
Inat. C.B. 

This communication describes an appa¬ 
ratus proposed by the author as a substitute 
for the graving-dock or the patent slip, in 
situations where such constructions would 
be too expensive, or an inappropriate locality 
prevents their adoption. It reviews the 
principal methods hitherto in use*—such as 
stranding by bilge-ways, careening or heeling 
over, lifting by the camel, the graving-dock, 
the floating-dock or caissoon, the screw and 
the hydraulic docks (both American inven¬ 
tions), and Morton’s patent slip: it ename- 
rates the localities for which each of these 
inventions is most a]>plicable, and then gives 
the objections to them. The author then 
describes the general principle of his inven¬ 
tion to be, the diffusion of the load or strain 
over the greatest possible number of fixed 
points, avoiding casual and unequal strains; 
that there should be uniform motion, with a 
power proportioned to the I'esistance. In 
providing for this, the toggle-joint is used 
throughout. The machine consists of a 
platform, supported upon a series of«frames 
with joints at each end, attached at the lower 
extremities to fixed points in the foundation, 
and Jt the upper ends to Ihd* under side of 
the platform, which is tnwersed by a 5erie.s 
of beams, to the ends ‘of which are fastened 
rods connected with roller.<!, w'orking in 
grooves along a suspendetl railway on tlie 
cantilevers 6f two jetties, which are built to 
form the sides of the apparatus. A chain 
connected with all these rollers traverses in 
each suspended railway groove, and tlie 
power of a steam-engine and wheel-wo|l r^ 
being applied after the vessel is floated oh 
the platform and made fast, the frames raise 
the platform and v^s.«cl together gradually 
out of the water, permitting free access all 
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i^nnd the ehij); and when the repairs are 
completed, the whole is again lowered into 
the water. It is contended that many prac¬ 
tical advantages would arise from this system, 
—^that the ship would not be strained,— 
that time would he gained, and that it is 
superior to tlte ordinary methods now prac¬ 
tised. 

The calculations of the leverage, the divi¬ 
sion of the IotI over the fixed points, &c., 
are given in detail, and the paper is illustrated 
by a scries of elaborate drawings and a com¬ 
plete model of the apparatus. 

Mr. Rendel thought that credit was due 
to Mr. Mallet for the sciiM^c and the prac¬ 
tical skill combined in the production of the 
contrivance under discussion; it was perhaps 
imperfect in some of the details, but he was 
inclined to believe that, in certain situations, 
and for vessels of moderate size, it might be 
adopted. Its construction w’ould certainly 
be more expensive than that of a patent slip; 
but it would be less costly than a graving- 
dock, and not li.ible to injury from hydro¬ 
static pressure, to guard against which fre¬ 
quently constituted a main portion of the 
expense of a graving-dock. The foundation 
of this structure might be simple, as the 
weight Wits distributed over so many points: 
he conceived, however, that unless it was 
established where the rise of tide? was con¬ 
siderable, the foundations must be laid at a 
depth of 5 or 6 feet under low-water mark, 
to allow for the thickness of the frames and 
the platform beneath the ship’s bottom. He 
was of opinion that a modification of the 
plan might he advantageously employed for 
canal lifts. 

Mr. Hawkins agreed with Mr. Mallet 
that a ship must be strained while on a 
patent slip, because the timiicrs were ail 
bearing a weight at an angle: i)ut rnoi-e par¬ 
ticularly when leaving the slip, as the stern 
floated whilst the stem was still on the cra¬ 
dle of the slip. 

Mr.*Paliner did not admit the lulvnntages 
of the proposed plan over graving-docks, 
for, as they ar^now constructed, they possess 
every requisite convenience for exaiftning 
and repairing vessels: the gates arc made to 
exclude the water perfectly, and the ma¬ 
chinery for pumping is so effective, that a 
very short time suffices to lay the dock <lry. 
The plan might po.ssess some advantage over 
Morton’s slip in retaining the vessel in a 
vertical position, but it would be more ex¬ 
pensive to construct, and he was not at all 
'‘**fe6;}ivinced that the objections niged against 
the patent slip were well founded. 

Mr. Gordon observed that the position of 
a ship upon a patent slip was exactly that 
in whidi it was built; he could not therefore 


understand why it should be so very injuri¬ 
ous I besides, if the stern cradles were ele¬ 
vated, as was the case on some of the slips 
proposed by Captain Brown, the vessel re¬ 
mained nearly on an even keel. Another 
improvement introduced by Captain Brown 
was, substituting solid rollers for the wheels 
of Morton’s slip, the axles of which fre¬ 
quently twisted and prevented the progress 
of the vessel. 

Among the modes of examining the bot¬ 
toms of vessels enumerated by Mr. Mallet, 
he had omitted the “gridiron,” which con¬ 
sisted of a strong frame of horizontal tim¬ 
bers resting upon the heads of piles a little 
above low-water mark; over this frame the 
vessel was moored, and on the tide receding 
was shored up, resting upon chocks. When 
it was dry the bottom could be examined, 
and any slight repair made before the return¬ 
ing tide floated the ship off. “ Gridirons" 
existed at Liverpool, at Havre, and qj^many 
other ports. 

The President observed, that, like the 
form of breakwaters, much depended upon 
ulocality. Where timber was cheap, and the 
rise of tide considerable, the plan might be 
applicable ; at Liverpool, where the tide 
rose 30 feel, and in the Channel Islands, 
where the rise was 10 feet, the platform 
iniglit be 10 feet above low-water mark, and 
still .aecomniodate any ordinary vessel. It 
certainly appeared to avoid some of the 
main expenses of the graving-dock, in which 
so many precautions must he taken for pre¬ 
venting tlie springs rising and blowing up 
the bottom. The Institution was much in- 
dehted to Mr. Mallet for the great pains he 
had bestowed on the commumcation, for the 
complete drawings and model illustrating it 
(wliich were presented to the Institution), 
and he deserved credit for the ingenuity dis- 
jilayed in the contrivance. 


“ Account of the Machinery and Apparatwt 
for coinjiregeing and luing Gaejbr Artifi¬ 
cial Illumination at the Portable Gat- 
worha of London, Edinburgh, Manches¬ 
ter, and Paris.'' By Charlee Denroehe, 
Grad. Inst. C.E. 

'rhis paper gives an account of the im¬ 
provements introduced by Mr. David Gordon 
into the syphon forcing-pumps, reservoirs, 
&c., whereby the requisite degree of com¬ 
pression was obtained for rendering gas port¬ 
able for the purposes oT^illammation, and 
of the arrangements adopted in the works at 
Edinbuigh, Manchester, London, and Paris. 
_ A description is given of tlic various kinds 
'of apparatus whicE were tried before a 
pressure could be obtained of 30 atmospheres, 
or 450 lbs. per square inch. The portable 
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lamps with their ingeniously contriTed £ra> 
duated cocks are also describedii with xhe 
several parts composing the apparatus. It 
appears that, owing to the cost of compres¬ 
sion, which was three shillings and sixpence 
per thousiind cubic feet, and that of delivery, 
which amounted to ten shillings per thousand 
feet, the^ speculation was unsuccessful in a 
mercantile point of view, although most of 
the mechauical dlfliculties were overcome. 

The paper was accompanied by a series 
of detailed' drawings of every part of the 
apparatus. • 


May :i, 1842. 

“ Description of the Tunnels, situated be¬ 
tween Bristol and Bath, nu the Great 
Western Railwat/, with the methods 
adopted for executin'j the works," By 
Charles Nixon, Assoc, Inst. C.E. 

The works described in this paper com¬ 
prised a large quantity of heavy earth-work 
in tunnels, &(!.; they were cnmnicnced in 
the spring of the year 1836, and terminated 
in the year 1810. The whole of the tunnels'* 
arc 30 feet in hei^^t from the line of rails, 
and 30 feet in width ; they are curved to a 
i'adia.s of about 120 chain.s; the gradient of 
that part of the line is 4 feet per mile. The 
strata through which they were driven con- 
.sisted generally of hard gr.ay sandstone and 
shale, with the gray and dun shiver, iScc.; in 
a few places only, tlic new red sandstone and 
red marl were traversed. Every precaution 
was taken for securing the roofs, by liiiing 
them with masonry where the nature of the 
strata demanded it, and in .some pl.aces invert 
arches were turned beneath. 

Driftways were driven before* the tunnels 
were commenced, and sliafts were sunk to 
enable the work to proceed at several points 
simultaneously. The modus of conducting 
the works by these means arc fully described, 
with all the dithculties that were encountered. 
The construction of the centres is given, 
with the manner of lining the arches with 
masonry, which is stated to be what was 
termed “coursed rubble;” but was of avfcry 
superior description, and in every respect 
similar to ashlar-work. 

The author offers some remarks with re¬ 
gard to the expense of working tunnels by 
means of centre driftways. He states this 
plan to be costly, and in many instances 
without correspowding advantages, on ac¬ 
count of the difficulty of keeping the road 
dear for the wagons. He recommends tliat 
when driftways are used they should be on 
the lower side of the dip of the strata, us 
the excavation would be facilitated, and the 
road would be kept clearer. In long tuu- 
nds he has found the cheapest and most Rx- 


peditious mode of working to be by excavat¬ 
ing the centre part from shafts, and both 
the ends (together if possible) from the ex¬ 
tremities after the open cuttings are made. 
The drawing accompanying the paper gave 
a longitudinal section of all the tunnels, and 
showed to an enlarged scale several transverse 
sections 41f them, where the variations of 
the strata rendered either partial or entire 
lining necessary. 


In answer to questions from Mr. Vignoles 
and other members, Mr. Nixon explained 
that theextra number of shafts had been re¬ 
quired in order to enable the works to be 
completed withiff a given time: there had 
not been any .accidents during his superin¬ 
tendence, but subsequently one of the shafts 
had collapsed. The cost of driving the 
driftways, the dimensions of which Were 7 
feet wide by 8 feet high, wa.s ten guineas per 
yard lineal. He then described more fully 
his proposed plan of cutting the driftways 
on the lower side, instead of the centre of 
the tunnel, anil stated the advantages chiefly 
to consist of a saving in labour and gunpow¬ 
der, as a small charge sufficed to lift a con- 
sidcniblc nia.ss of rock when acting from the 
dip: the road was also loss liable to be closed 
by the materials falling into it when the en¬ 
larged excavation proceeded from one side 
instciad of upon both sides. 

Dr. Buckland, after returning thanks fpr 
his election as an honorary member of the 
ln.stitntion, exprcs.sed his gratiheation at the 
prospect of a niurt* intimate union between 
engineering and geology, which could not 
fail to be miituiiliy beneficial, and cited ex¬ 
amples of this useful co-operation in the 
cases of railway sections, and models that 
had n*ocntly been furnished by Engineers to 
the Museum of Economic Geology. 

He then procec^ded to remark upon the 
geological features of the South-Western 
Coal-Field nesir Bristol and Bath, which had 
been described by Mr. Conybeare and him¬ 
self, in the Transactions of the Geological 
Society of London (1824). 

I^^e of the tunnels near Bristol are driven 
in the Pennant Grit of the coal formation, 
where it is thrown up 'ht a considerable 
angle, and composed of strata yielding slabs 
and blocks of hard sandstone used extensively 
for pavement. 

In traversing such inclined and dislocated 
strata, the engineer’s attention should, be 
conceived, be especially directed to the ori¬ 
ginal joints thsit intersect the beds nearly at 
right angles to their plaims of stratificatl^l^ 
and also to the fractures produced during 
the movements they have undergone. These 
natural divisions and partings render such 
inclined stratified rocks unworthy of confi- 
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dence in the roof of any large tunnel, and 
liabJo (o have niassea suddenly detached. 

Inclined strata of a similar aandatone are 
perforated by many tunnels on the railfray 
near Liege, in nearly all of which the roofs 
are supported by brick arches. 

It has been found impossible to make the 
tunnels through lias and red mar? without 
continuous arches of masonry. 

In any of the tunnels which have been 
carried through strata of the great oolite, 
the parts left unsupported by masonry would, 
in his opinion, be peculiarly liable to dan¬ 
ger, because even the ,most compaqjt bed of 
oolite are intersected at irregular intervals 
by loose joints at right angles to tlie planes 
of the strata, and occasionally by open 
cracks; and it is to be feared that the vibra¬ 
tion caused by the railway carriages would 
tend eventually to loosen and detach these 
masses of stone. 

He apprehended still greater danger would 
exist in tunnels cut through the loosely 
jointed strata of chalk, unless they are lined 
throughout with strong masonry; and even 
that, iti a recent case, had been burst through 
by the weight of the incumbent loose dtadk 
coming suddenly upon the arch. 

In open^uttings though chalk, where the 
numerous interstices and the absence of 
alternating clay-beds prevent any accumula¬ 
tion of water, there is little chance of such 
frequent landslips as occur where beds of 
atone, gravel, or sand rest on beds of clay; 
but until the side walls of chalk are reduced 
to a slope at which grass will grow, tliey 
will be subject to continual crumblings and 
the falling down of small fragments, severed 
by the continual expansion and contrac¬ 
tion of the chalk, under the destrnctive 
force of atmospheric agents, and chiefly of 
frost. 

In oi^en cuttings, where the indination of 
the strata is towards the line of rails, the 
slope should be made at a greater angle 
than if the strata inclined from the rails; if 
this be*done, fewer landshps will occur from 
accumulations of water between the strata 
thus indined towards tiie rails; and such 
slips may be further guarded against by 
minute and coreftll observation of the natnre 
of the individual strata, and a scicutidc ap¬ 
plication of subterranean drains at the con¬ 
tact of each permeable stratum with a siib- 
jacent bed of day. 

Tunnels can be safely formed without ma¬ 
sonry in unstratilied rocks of hard granite, 
porphyry, trap, &c., and in compact slate 
fertke; also in masses of tufa, such as cover 
Herculaneum, and are pierced-by the grotto 
of Faurilippo nAr Naples: but, in his opin¬ 
ion, wide tunnels driven in stratified rock 
could not be considered secure unless they 
were supported by arches. 


Mr. Sopwith confirmed the remarks on 
the^ importance to the Civil Engineer of a 
knowledge of the geological character of the 
strata through which tunnels or open cut¬ 
tings were to be made: the cost was mate¬ 
rially affected, as well as the stability of the 
works. The angle of inclination and the 
lines of cleavage should be carefully studied: 
on one side of a cutting the slope might be 
left .steep, and all would be firm and dry; 
whilst on the other, if the same slope was 
adopted, all would appear disintegrated and 
wet, and a series of -accidents would be the 
necessary consequence. He could not suf¬ 
ficiently urge the importance of a more in¬ 
tonate connexion between the Geologist and 
the Engineer. 

In answer to a remark by Mr. Farey on 
the apparent advantages of Frazer’s Centres 
for l^mnelling, Mr. Bull promised to pro¬ 
mised to procure for the 'Institution an ac¬ 
count of the execution of some work with 
them. 


“ An account of the Bailroad conatruetiug 
t, between Liege and Vervien, Belgium” 

By Lieutenant OtdfeldjeAeaoe. Inst. C. E. 

The materials for this communication were 
drawn from the memoranda made during a 
tour by the author, who is an engineer of¬ 
ficer in tlie service of the East India Com¬ 
pany. 

It describes the general course of the rail¬ 
way, descending by the long inclined plane.**, 
from the height above Liege to the valley of 
the Meuse, its progress along the banks of 
the Yesdre, through tunnels, and over al¬ 
most innumerable bridges and viaducts, to 
Cbaudfontaine, and thence onward through 
the town of Verviers,in tlie direction of Aix- 
la-Chapelle, to the frontiers of Germany. 
The modes of excavating the tunnels, and the 
materials used in the other wrorks on the 
line, are accurately describe; the general 
acclivities and curves of the road, the riuls, 
chairs, and methods of fastening them to the 
sleepers, and the prices of labour and mate¬ 
rials, are all ^ven in detail, and the whole 
was illustrated by enlarged diagrams firom 
the author’s sketches. 


THE HAND-BOOK OF MAKCHESTElt.*, 

The state of our great manufacturing 
metropolis, Mancheste^-’>at all timei an 
object of lively intere»,—derives from 

* ** The If and Book of Maix^he&ter; centaining 
Statistical and General Infuimatioii on the Tradti 
Social Condition, and institutions of the Metropo¬ 
lis of Manufacturcb/' By B. JLove, Member of the 
Literary and Philosophical Secisty of Manchester. 
296 pp., 12iro. Love and Barton, ManchcKter; 
Hamilton and Co., Londosi. 
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the passing events of the day a degree of im • 
portanee, which cannot be truly described 
as otherwise than most portentous dnd 
melancholy. At no moment, perhaps, 
could a work like that before us have 
made its ap^arance, with so great a cer> 
tainty of being caught up and read with 
avidity. It is not, indeed, quite anew 
book, for it is only a second edition of a 
work which appeared two or three years 
ago under the title of ** Manchester as it 
isand was favourably noticed by us at 
the time; but it ha& been so much en¬ 
larged, and altogether so much improved, 
that it is, as the saying is, as good as new. 
The chief additions made to the work 
relate to that which is now uppermost in 
all men's minds,—the condition of the 
operative and middle classes of Manches¬ 
ter. The information given under this 
bead has been collected with a great deal 
of cai^, and is exceedingly interesting 
and instructive. As our proper business, 
however, is less with the social evils of 
the community, than with their progress 
in mechanical iqtprovements, we prefer' 
giving, as a specimen of the style of the 
work, the following exemplification of 
the 

Effect of Strikee in stimulating Intention. 

«Occasionally, a strike proves to the 
unionists a permanent loss of employment 
Such an instance occurred in the extensive 
works of Mr. Fairbairn, engineer, of this 
town. Some time ago about fifty boiler 
makers were employed by Mr. Fairbairn* 
They * struck,' because their employer iii- 
fringed, as they considered, upon thdr pri¬ 
vileges, by introducing a few labourers, not 
in' The Union,’ to perform the drui^^ery 
connected with the work. On this, Mr. 
Fairbairn and Mr. llobert Smith invented a 
machine wluch superseded the labour of 
forty-five out of the fifty of his boiler makers. 
The work is performed by the machine much 
qiucker, aiul more systematically, than it 
wa} by manual labour. , 

“ Here is an example of an invention re¬ 
sulting entirely from necessity. Here, also, 
is a practical example of the results of a 
strike. The self-acting mule was invented 
under similar circumstances. Still, experi¬ 
ence does not seem to teach operatives the 
wisdom of allowiu trade to be open, and 
masters and men to be unrestricted in their 
operati.ons. Perhaps nothing has contri¬ 
buted more to exalt the inventive genius of 
our mechanical men and engineers, than the 
unsufferable annoyances to which they have 
been subjected by trades’ unions. The folly 


of working men,—to reduce the talented and 
unskilful, the idle and the industrious arti- 
zan, to one common level; and to insist that 
the veriest dolt that ever stumbled through 
his apprenticeship, shall rank with the in¬ 
telligent and diligent,—^is of an extreme cha¬ 
racter, and unworthy tiiis age of the ’ d^ffk- 
sion <ff knowledge.* ” 

The trathor's notice of the Bleaching 
and Calico Printing Works of Manches¬ 
ter is also well worth quotation, more es¬ 
pecially for the hint which it contains of 
the inutility of mere skill in designing, 
unless combined with a considerable 
share of chemical knowledge. 

Bleojching anddCalico-Printing Works, 

“With bleaching the name of the late Dr. 
Henry’s father must ever be associated. 
He was the first who introduced into Man¬ 
chester the discovery made by a French 
chemist, of the uses of oxymuriatic acid and 
chlorine, in whitening cloth —‘ a discovery 
which soon led to a complete revolution in 
the trade of this town and neighbourhood.’ 
The .vrta of dyeing and calico printing have 
received great assistance from such nfisn of 
science as Drs. Dalton, Warwick (the inven¬ 
tor of the colour called 'Warwick green,') 
and Henry; and Messrs.Davies,Tliompson, 
Mercer, and others, including Berthollet, the 
celebrated French chemist; and in most of 
the establishments in which these arts are 
wrought out, some one or more of the prin¬ 
cipals are, practically, men of eminent sci¬ 
entific talent; in fact, it is almost indispen¬ 
sable that they should be, in order that the 
trades may be rendered profitable. In con¬ 
nexion with calico printing, it may be ob¬ 
served, that many persons earn large sums by 
designing new patterns for this branch of 
trade. Such persons need to possess a know¬ 
ledge of chemistry, or they may spend much 
labour in vain. It is an easy matter to de¬ 
pict beautiful patterns; but unless the 
colours which they may contain be arranged 
according to chemical principles, t^ worff 
the designs would be impracticable. To 
talented designers, high prices are paid for 
patt^ps. Many persons ga‘n a livelihood 
by importing from France, the moment they 
make their appearance, sifiall pieces of the 
newest patterns of prints. These they offer 
to the calico printers, who usually purchase 
them at high rates.*’ 

The engravings, which in the original 
edition were outline sketches merely, aiD 
now in the first style of the graphic art. 

A very striking portrait has been addedtiu 
of the illustrious Dalton, the moat emT- 
nent of all the worthieaAf Manchester, 
living or departed. It is stated to be 
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from an original drawing Mr. St?* 

I ilicnson, a Manchester artist of high 
ocal reputation. 

The ** Hand-book of Manchester" is, 
on the whole, in every way worthy of its 
subject, and well merits what it cannot 
fail to command—a very extensive cir¬ 
culation. 

PIRACY OP DESIGNS. 

Wotakip-ftreet Police Hffiee, 

24th August, 1M42. 

(Before Mr. Binphata.) 

In our ^faga^iae of tbc^lStli iiiht. vre gave a te< 
port of sonic proceedings ivliich )md tHkeii place bC' 
fore the Cit^ Magistratesp the complaint of 
Messrs. Kipling, carpet niaiiiilacturers, against Mr. 
Johnson, of Bow-lane, for pirncySof certain registered 
deaigns. In coiisequeiice of the technical objection 
then su cessfully tiiken, that the defendant, tliongh 
he wao n wareliouseniAii in the City, does not reside 
there, and was therefore not within the Jurisdiction 
of tlij City Magistrates, the ease was now broiiglit 
before Mr. Hinghani, the Police Magistrate of the 
Worship-street division, which coin prebends Fins¬ 
bury-square, where Mr. Johnson lives. 

The defendant was ciiargcd with publisliing and 
disposing of for pruflt, without the license or con- 
seiir 9f[ the conipla iianis, a certain article of iina- 
nuf.ictnre called carpet, wherein had been n<^eil an 
original pait design made fur the pattern of the 
said carpet, whcieof the coniplaiHants are the re¬ 
gistered proprietoi fr. 

Mr. Joseim liothcry, agont to Messrs. Kipling 
and Co., proved rliat on the J.jth of March he regis¬ 


tered for them two new patterns of caipets now pro* 
duced, and he produced the certificates of registra¬ 
tion. The pieces of carpets sold by the defendant 
and now' sjiowii, were copies of the original regis¬ 
tered pattern with gopio little variation. 

When cro.ss-exan)itie(l by Mr. Chninbera, he said 
that the drawing now pointed out was what was 
technically called **thc design,*' and its combina¬ 
tion with the other parts constituted the finished 
and original pattern. A piece of 110f>r-cloth being 
now shown to him, he said the figures in it had 
some resemblance to the registered design, but 
th.ere was a diflbrence in the filling up, such as the 
siUistitutioii of a line for a diamond, and so on. 

Mr. Henry Hidlcy Ellington, manager of cuin- 
plainants’ business in Newgate-sfreet, proved, that 
on the 15th of July he went to Mr, Johnson’s place 
lit Finsbury-square, and purchased the produced 
pieces of carpet. The dfd'endant, in answer to his 
observations respecting them, said that he conceived 
he had a right to sell them without reference to 
their being registered. 

« The registered patterns of the complainants be¬ 
ing compared in court witii those sold by the de¬ 
fendant, it was evident that the latter contained the 
principal figures of the former, with some little va¬ 
riation in the filling up. 

The counsel fur the defendant contended that 
there was no ease produced upon which he could 
be ciinvicted under the statute. 

Mr. liingham, in giving his judgment, said, tiiat 
his opinion upon the evidence he had heard was, 
that the design of the carpet produced by tlic com¬ 
plainants, was an original design, that the one sold 
hy the defendant was a copy, and that he sold it 
^ knowing that no consent had been given. Upon all 
the ])oints it was a ca^ie within the meaning of the 
act, wJiich rendered the defendant liable to a pe¬ 
nalty of from b(. to 50/. 

The defendant was ordered to pay a penalty of 
.1/. and the costs. 


LIST OF DRSIGNS IlIsaTSTERED BETWEEN JULY 
Date of Number 


Hegistra- 

tion. 

ill the 
Register. 

Registered Proprictorsi’ Names. 

July 28 

J381 

R. Bull. 

II 

13K2 

A. Shanks . 

P 

ins? 

J. Addeiibrooke. 

•I 

1381 

Benjamin Perkins. 

Aug. 1 

13M.5 

Knight nud Sons . 

II 

ISSG.I 

Dobson and Son ... 

II 

l;!88 

Ilorwood and Muiikman. 

2 

1.3K9 

Woodward and Co. 

3 

1390 

Mordan and Co. 

It 

1391 

William Diigarcl . 

• • 

]:iU2 

F. llarhor. 

1 

liiL’3 

Samuel Bennett . 

•1 

1391 

Shoolbred, Loveridge and Shool- 
bred. 

if 

roj 

Isaac Brown . 

H 

I39(i 

S.iiimcl Ackroyd ... 

•1 

l:i'i7 

James Barlow. 

9 

139B 

.luscpb Giilott .Bk**'*. 

41 

i399 

George Scott ..Tf.. 

• 1 

liOO 

•Deane Samuel Walker. 

II 

HOI 

Charle!) Wheeler . 

12 

H02 

Abraham F.vaiis . 

II 

H03 

G. P. Bayly... 

15 

ua4 

Alexander Miller. 

Ifi 

H05 

Jeficry Shore .. 

If 

H0(i 

S. B. Palmer. 

17 

1407 

Barrett and A&litoii. 

19 

1108 

Ch;irlei» KJIis. 

11 

1409 

James Yates . 

<1 

HJO 

William Thorold . 

^ 11 

1411 

Unwill and Rogers . . 

22 

1412 

Roberts and Mettam . 

II 

1413 « 

Ditto ditto . 

23 

1414,1.1 


II 

1410 

11. A. Sanders . 

25 

1417 

G. M. Braithwaite . * 

[AOBXTS 70R EFEECTIXG REOISTAATIOXS, MESf 


Subject of Design. 


28th,-AND AUGUST 25th, 1842. 

time for which 
protection 
Is granted. 

Chimney aliieid, or return smoke preventer 3 

SUde-rcbt . 3 

Envelope .. 1 

Flatc-warmer . 3 

Standard for scales. 3 

Carpet . 1 

Self-acting lubricator. 3 

Carpet ... 1 

A case for pencils or tooth-picks . 3 

Cicis-rcllectoc....... 3 

Book-opener. 3 


Handle. 3 

Portable apparatus for weighing coin . 3 

Stove .. 3 

rortahle oven, with spit . 3 

Peii-j^older . 3 

Spiral brush. ] 

Kdge>bound band fur machinery . 1 

A Iri cl ion less pump . ,3 

(■rease cock, for lubricating itiacliinery ... 8 

Tooth brush. 1 

Harness. 3 

Pot or sctittlc lifter . 3 

Economic steam cooking apparatus . 3 

Coulter for ploughs .. 3 

Coach-door plate..ft. 3 

Umbrella-stand . 3 

Improved horse-mill. 3 

Knife and pencil case . 8 

Pocket-comb . 1 

Umbrella-handle .'.3 

Pen. 8 

Envelope. . . 1 

Chimney-cap . 3 

IKS. BOBEHTSOX AND CO., 160, FtBEl'-STBEST.] 



































































tlST or ENGLISH PATENTS OBANTEP BETWEEN THE 29tH OF JULY, 1842, AND THE 

25th of august, 1842. 


v.. '^hoDias Bell, of Saint Anstill, Cornwall, mine 
affent, for improvements in the manufacture of cop¬ 
per. July 29; six months. 

Jules Lejeune, of lleffent's park, engineer, for 
inaprovemeiits in accelerating combustion, which 
Improvements may be applied In pla'^e of the blow¬ 
ing machines nowin use. July 29; six months. 

John Stephen Woglrlch, of Ilinniiigham, chemist, 
for improvements in coating with metal the surface 
of articles formed of metal or metallic alloys. 
August 1; six months. 

AllVed John Phipps, of Blackfriars-road, gentle¬ 
man, for certain improvements in paving streets, 
roads, and ways. August 1; six mouths. 

Joseph Whitworth, of Manchester, engineer, for 
certain improvements in* machinery or apparatus 
for cleaning roads, and which machinery is also ap¬ 
plicable to other similar purposes. August 2 ; six 
months. « • 

John Dry, of Beverley, agricultnrul iiiiplcmont 
maker, for certain improvements hrthrashing ma¬ 
chines. August 2; six months. 

Samuel Carson, of Covent Garden, gentleman, 
for improvements in purifying and preserving ani¬ 
mal substances. August li; six montlis. 

Arch^ald Turner, of Leicester, inaniifaciurcr,for 
improvAnents 111 the iiiaiiufactureof niuirs, tippets, 
ruffs, mantillas, cloaks, shawls, capes, pellerincs, 
boas, culls, slippers, and shoes. August.!; six 
months. 

John Lee, of Bermondsey, gentleman, for im¬ 
provements ill wheels and axle-trees to be used in* 
railways, and iii machinery for stopping on, or pre¬ 
venting such carriages from running off railways, 
which improvements m.i) also be applied to other 
carriages and machinery.' August 3; six months. 

Charles llcnri Perrin, of Lumbard-btrect, London, 
for some iniprovemexits in the coiibtructioii of cer¬ 
tain parts of the mechanism used in watches and 
chroiiometers, which iinprovemeuts are also appli¬ 
cable to some kinds of clocks. August 8; six 
months. 

David Napier, of Milwall, eiigitieer, for iniprove- 
inents in steam engines and steam boilers. August 
9; six months. 

Thomas Walker, of Birmingham, stove-maker, 
for improvements in stoves. August 9; six 
months. 

Richard Ford Stiirgcs, of Birmingham, maiiurac- 
turer, for a certain itiiprovenient in the manufac¬ 
ture of Britannia metal and plated wares. August 
10; six months. 

Dominic Frick Albert, of Cadishcad, Doctor of 
Laws, manuracturing chemist, fur a new combina¬ 
tion of materials for the purpose of manufacturing 
a manuring powder. August 10; bix months. 

Moses Poole, of Lincoln’s Inn, gentleman, for 
improvements in paving or covering roads and other 
ways. August 11; six months. 

Joseph Bcttelcy, of the Brunswick Anchor Works, 
Liverpool, chain cable manufacturer, for improve¬ 
ments in windlasses and machiuery fur movyig 
weights. August 11; six months. " 

John Thomas Belts, of Sinithllcld Bars, gentle¬ 
man, fur improvciiiciits in covering and stopping 
the necks of bottles. (Being a coiiimuiiicatioii.) 
August 11; six months. 

George Roberts, of Jdverpool Road, miner, for 
Improvements in the construction of lamps. August 
1.7; six months. 

William Ruybuiild, of Clcrkcnwell, brass founder, 
for a new or improvccf sol.lcring iron. August IS; 
two months. 

George John Newhbry, of Crlpplegate-buiUUugs, 
artist, fur cerlaiii improveuients in producing da¬ 
mask and other surracc|on leather and other librous 
substances and fabrics. August 18; six months. 

Nathan Defries, of Fitzroy-square, engineer, and 
Nathaniel Fortescue Taylor, of Milo £iid, engineer, 


for improvements in meters for gas and other fluids. 
August 18; six months. 

William Ridgway, of Stailord, earthenware ma¬ 
nufacturer for a new method of conveying and dis¬ 
tributing beat In ovens u>cd by manufacturers of 
china and earthenware, and brick, tile, and quarry 
makers. August IK; six months. 

Goldswmthy Gurney, of (ireat George-street, 
geritleraini, for certain iinprovciueiits in apparatus 
for producing, regul:) ting, and dispersing light and 
heat. August 18; SIX months. 

Richard KIsc, of Giay’s Inn, K'*q., for certain im- 
]>rovemcnts in machinery or apparatus for fbreing 
and raising water and otlier fluids. August 18; 
six months. 

Thomas Hendry, of (^lasgow, mecliaiiic, for cer¬ 
tain improvements in machinery for preparing and 
combing won], and other fibrous materials. August 
25 ; six months. • 

David Redmund, of City Road, engineer, for im¬ 
provements in hinges or apparatus applicable to 
buspoiiding or closing doors and gates, and other 
purposes. August 2d; six months. 


LIST OF PATENTS GRANTEB FOR SCOTLAND 

FROM 25Tli OF JULY TO THE 22ND OF 

AUGUST, 1842, 

William NcA\tou, of Chancery-luiic, Middlesex, 
civil engineer, for certain improved machinery for 
excavating, dredging, and removing earthy and 
stony matters in tlie construction of itpllroads, ca¬ 
nals, cleaning of rivers, harbours, aj|d redeeming 
marshy or alluvial soilb; also for boring rocks, in¬ 
durated clay, and other earthy matters, for the 
purpose of blasting and removing the same: the 
whole to be woiked by btcam and other power. (Be¬ 
ing a communication from abroad.) Scaled July 
25. 

Thomas Hendry, of Glasgow, Scotland, mechanic, 
fur certain improvements in machinery for prepar¬ 
ing and combing wool and other fibrous materials. 
July 27. 

Thomas Waterhouse, of Kdgely, Chester, niuiiu- 
facturcr, for a ceituin improvement or improve¬ 
ments 111 machinery Ubcd for carding, drawing, and 
roving cotton, wool, flax, silk, and otlicr similar 
.fibrous material. July 27. 

John Osbaldcstoii, of Blackburn, Lancaster,metal 
hculd maker, for iinprovcnients in looms foi weat¬ 
ing. July 29, 

William Gcevcs, of Old Cavendish-strect, Middle¬ 
sex, gentleman, for improvements in ninchinery lor 
cutting cork. July £9. 

John Woodcock, of Manchester, Lancaster, iniil- 
wright, lor certain improvements in the construc¬ 
tion of steam-engines. August 1. 

Alexander Johnston, of HUlhouse, Kdinburgh, 
esquiftf, for certain improvements in carriages, 
which may also bo applied to ships’ boats, and va¬ 
rious other purposes where lucoinotioii is required. 
August 2. 

Jiilius Scybcll, of Goldcn-sqnarc, Westminster, 
Middlesex, inanufactiiring chemist, for certain im- 
X>rovciucntb in the manufacture of sulphate of soda 
and chlorine. August 11. 

Benjamin Birani, of WVntwoitli, York, colliery 
viewci, for certain improvements in the construc¬ 
tion and application of rotary engines. August II. 

Anthony Ticlens, of Fcnehurch street, London, 
merchant, for linprovementb in machinery or aims, 
ratua for knitting. (Being a comiiiuiiicatlon num 
abroad.) August 22. 
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NOTES AND NOTICES 


KOT£8 AMD KOTlCEf* 

New mode of Recording Scientijle Diecov^riee.^ 
The followinf advenifcment Bppean lathe Timee s 
—** I hereby record the followloff dlecCvery-^viz., 
that the waVy or alg-aag path of lightning, or the 
electric ipark, ie not ita true path, but ia an optical 
effect, ariaing from ita being aurrouniled by a apiral 
column of coiidenaed air, produced iy its violent 
paaaage through the same, and analogoua to that of 
the water*apout.’* * 

A Waier Maequerade^ or SwHnmifig jSniraordi^ 
aary.-^Tiie following account of a recent exhibition 
on the Spree (a Grand Spree it may be fairly called) 
fa given In a letter llx>m Berlin of August 3, quoted 
In the Jedet'y and Guerneeg AVav. a liberal and rc- 
inarkhbly weil-lnformgd paper recently atarted^ in a 
place whore a Journal of that description was exceeds 
Ingly wanted, an^jrhere there ia apparently more to 
correct ondrefoim, than In any other portion of Her 
Majesty’s dominions :—** £aat week we were wit- 
nesaea of a apectaple, of which there ia scarcely an 
example in modecn tiines, at h^aat in Germaiiy^a 
awimmlng masqnerm^. Tliia spectacle was given 
by the pupils of the '^oyal Swimming ScIaooI of 
Berlin, %n Bonour of the 25th anAiveraary of the 
eatabliahment, which baa formed 23,300 good 
swimmers. At five o’clock, 1,200 swimmers, for 
the most part belonging to the army, assembled in 
the barrack-yard of the infantry of the guard, and 
. proceeded .to tents erected on tlie banks of the 
Spree, wliere they put on their costumes. At eight 
o^lock the firilowing procession was seen to swim 
forward, and pose before thc^, view of more than 
40,000 apectacors :-*First came a large fiat boat, 
metamorphosed into a l;;irge harbour, in which 
were three bande,,who^executed morceaux of mili¬ 
tary music; tlieu. acaf«Imthe shape of a shell, in 
which was. seated STeptuite, with hia hair and 
beard ot retf s, and althA with his trident. This 
car was drawn by six db^hins, and surrounded by 
a band of Nfreids and Tritons, the latter playing 
the trumpet and dashlltg cymbals. A ufiinefous 
tqoap of Indian musicians, heating on the|i(^ heads 
brilliaat plumes, adorned with collars aod,hfriscelets 
of coral, and bearing clubs: Scotohmen, Norwegians, 
Spaniards, Italians, and Kusslans, In their national 
costumes. Bacchns,; seated on a gigantic cask, 
crowned with vine-leaves and ivy, brandishing in 
the air JiIb' which he directed the 

grotesque evolutions of a hiindrbd bacchants, wlio 
sported round Hie throne; the Xing of the Frogs, 
represented by a gigantic frog, seated on a car of 
reeds, apd followed by a train of others of the same 
species thoughtless iti bulk; and; 'last of all, 200 
sailors, singing national songs. The liiiiaense 
crowd who were drawn togetiier by this strange ’ 
spectacle moved about in car^ifiges on the banks of 
the Spree, on horseback or or sailed about . 

In small boats, adorned with garlands of flowers.” 

The Chrgeotgpe is a name glvln by Sir John 
Henchsll to a new pliotographicmoiiess that he has 
discoveqpd, and of which he gives the following 
particulars in the Aikenrrum, **Hie preparation of ' 
the chtysotype paper Is as followsdissolve 100 
grains of cryatailized amiuonio-citrate of iron in 
900 grains of mter, and wash over witlur soft, 
brush, with this solution, any thin, smooth, even-* 
textured paper. Diff it, and h is ready for use. On 
this paiier a j^hotographic image it very readily 
impressed: put It is extrcnioly and iR many 
cases quite invisible. To bring .out the dormant 
picture, it must be washed over with a solution of 
gold in nltro-muriatic acliA; exactly neutralized 
with soda, apd so dilute as to be not darker in co¬ 
lour than sherry wine. . Immediately the picture. 
appears^ but not at'first of*its full liitensitj', which 
requires about a minute or a minute and a half to 
^ Mtafai(^ougb, Indeed, it continues slowly to dark- 
^rfor a much longer time, but with a loss of dis¬ 


tinctness/) Whenfiktisflod with the efiket, it mutt be 
rinsed yrell two or three times in water (renewing 
the waibr,) and dried. In this state It It half-fixed. 
To fix it completely, pass over it a weak solution of 
• hydriodate of potash, let it rest a minute or two, 
(especially if the lights are much dlscblburpd by this 
wash,) then throw it into pure water till all such 


troy the paper.’- 

Looking a-^headl^Vie quote the following notice 
fkom a Kingston (U. C.) papnr. An iron steamer, 
for the use Of the royal navy on Lake Ontario, has 
lately arrived out from homo. It came, of course, 
in pieces, but the Government having sent out com¬ 
petent persons, it is to be put up forlnwlth. In the 
same vessel which broi>gbt out the iron steamer 
arrived the magfilflcent engines of the steam frigate 
Cherokee^ now aimpst ready for launching. We 
have received iiiteUigence on which we can rely, to 
the effect that the Lords of the Admiralty have de- 
tbtmined to put the - naval establishment at Point 
Frederick on a substantial and permanent footing.” 

The Penelope Steam The following are 

the dimensions of the principal parts.of the steam 
machinery now constructing lor the vessel at the 
Canal Works of Messrs. Seaward and Co.Weight 
of engines, 220 tons; weight of boilere, 95 tons; 
diameter of cylinder, 91 inches; diameter of pad41e- 
wheel, 30 feet; breadth of p^dle-Wheel, 10 feet; 
diameter of paddle-shaft,. i7^ inches. .She will 
carry 600 tons of coal, being the average quantity 
required for thirteen or fourteen days'consumption. 
The total cost'of heir engines wilt be 28,000/., and 
^tlie exact nuM^gN of horses’ power 02.5. 

French Steam Murine,—A vessel called the ** La¬ 
brador*’ was launched at Toulon on the 7th inst. 
She is to be fitted with engines of 450 horse power. 

Loading at the Rreech.^omo veiy successAil ex¬ 
periments were made in Woolwich Marshes on Fri¬ 
day (17th inst.) with two 24 pander guns loaded 
from the breech, eonstructed according to a plan 
invented by Batoh Wnirendorffqf Stqcklmlm- Wo 
quote the follo.iii^|bjg acconiit 'ftom thn'T^mse:— 

** Eight rounds only were fired ot a range of 1,250 
vdrds, four pf the sliot being covered with a thick 
kind of serge, and four with lead about two-tenths 
o f an inch thick. The object iolte gained by Baron 
Wahrendorff’s invention Is to be able to load the 
guns used />n board of vessels at sea from the 
breech, many valuable lives having been lost dur¬ 
ing the last war by the difficulty of running out and 
in the guns when naval engagements took place. 
The loading at tho breech is effected on this plan,— 
by having the gun bored alb through, and after 
putting in the ball first from the breech end, then- 
the charge of powder, and lastly a chamber amply 
secured^aud air tight, that no danger may occur at 
the rear. The firing was good, the second ball en¬ 
tering the target at the long range of 1,250 yards. 
The charge of powder was two pounds less on each 
round, and it was found to give the shot a greater 
elevation than by tlie common practice, which was 
easily accounted for, as the covering o£ lead gavo 
leife windage. It lyas observed that the shot cover- 
edAtrith lead caused a recoil of about a fbot more 
than the recoil of the gun charged with shot cover¬ 
ed wtth.serge. 

« 

iN^fiMDiNo Patkntees majf be supplied 
gratis with Instructions^ by application (post^ 
paidj to Messrs. J, C. ’^oo^tson and Co.^ 
166, Fleet-street, by whom is kept ‘the only 
CoHFLKTE BeOISTUY OF FaTBSTA ExXAIK^ - 
Jrom 1617 to Oiis present time). 


LONDON^ Edited,l^rinted, and Published by C. Kobortson, at tbe Meehanice* Magaalne Offlea, 
Ko. 166, Fleet-etrcet.—Sold by W.'and A. Qalignani, Rue Vivienne, Paris; 

Machin and ro.,'I>ubIln; and W. C. Can^bell and Co., Hambnrgb. 



illtcliantcsi’ i!na9a)ine» 

MUSEUM, REGISTER, JOURNAL, AND GAZETTE. 

No. 995.] SATURDAY, SEPTEMBER 3, 1842. [Price 3d. 

Edited, Printed and PublUked bf J. C.Uobertioii,No. 16G,Kleet«atreet. 

BURBIDGE AND HEALY’S, SYLVESTER COOKING APPARATUS. 

Fig. 1. 












































226 


BURBIDOE AND HBALY 8. SYLVESTER COOEINQ APPARATUS. 


The cooking apparatus which we have 
now to commend to the attention of our 
readers has been constructed by our re¬ 
spectable neighbours, Messrs, uurbidge 
and Healy, on the principles developed 
by Mr. John Sylvester, C. K., So well 
known for his extensive and successful 
ractice in warming and ventilating 
uildings, in his work on the “ Philo¬ 
sophy of Domestic Economy,^' and in 
the specifications of his different patents 
in relation to heating,‘(under license, of 
course, as to the use of^these patents, 
from Mr. Sylvester,) It is an apparatus 
remarkable at once for its great simpli¬ 
city, and for performing the offices re¬ 
quired of it with the least possible waste 
of fuel, and w'ith as little inconvenience 
from the radiation of the heat, to the 
persons employed in cooking, as the na¬ 
ture of the employment admits of. 

Fig. 1 is an elevation of the appara¬ 
tus, as fixed in its place, and ready fur 
roasting, boiling, stewing, or any other 
cooking operation ; and fig. 2 is a skele¬ 
ton view, Mfith the external coverings re¬ 
moved. 

A is the fire-place, which is closed at 
top and in front, w'hen boiling or stewing 
only is going on, but has a door in front, 
which is opened (as shown in fig. i) 
when the fire is required for roasting. 
B is the boiler, one side only of which is 
exposed to the fire ; but, in consequence 
of that side being ribbed both inside and 
outside, in the manner shown in fig. 2, as 
great a quantity of heat is supposed to be 
transmitted through that one side, as by 
any of tbc large heating surface plans in 
ordinary use. The ribs of this system 
are similar to the cylindrical conducting 

S ins employed to such good purpose by 
Ir. C. \y. Williams, in bis steam-engine 
boilers; and exactly the same as a cor¬ 
respondent of ours, (C. W., last vof.^ p. 
106,) proposed t<f substitute for them— 
not aware, evidently, that he had been 
anticipated in the matter by Mr. Syl¬ 
vester. C is the oven. E, the flue, in¬ 
to which the heated air, vapours, &c., 
escape after taking the course round the 
oven indicated by the arrows. D is 
• a door to the flue, which can be shut and 
up^cd at pleasure. The bottom of the 
fire-grate, the bottom of the boiler, and 
the bottom of the oven arc all connected 
together, so that the heat which con¬ 


centrated in the fire-place, when the 
front and flue doors are closed, w’ould 
destroy or greatly iqjure the fire-bars, 
is led off to the oven and boiler, where, 
if it do not render good service, it can 
do no harm. The air doors of the fire¬ 
place, as w'cll as of the oven, are fitted 
with non-conducting packings, so that 
the radiation of heat nrom them when 
closed is inconsiderable. Messrs. Bur- 
bidge and Healy do^not, like a certain 
Oxford ' improvert whose apparatus we 
recently noticed, propose such an im¬ 
practicability as that of roasting without 
an open fire; but th<^ reduce the incon¬ 
venience from that fire to a minimum, 
by providing for the shutting of it up as 
soon as the roasting is effected, and ex¬ 
cluding radiation afterwards as mueh as 
practicable. When the apparatus is not 
immediately wanted for either roasting 
or boiling, or any other culinary pur¬ 
pose, the whole of the doors, namely, 
those of the fire-place, oven, and flue, 
may be closed, when the fuel left in llic 
grate w'ill still keep ignited, but the pro¬ 
cess of combustion will go on no faster 
than in an Arnot’s stove. In all kitebtn 
ranges which have no such means as are 
here provided, of regulating the con¬ 
sumption of fuel according to the occa¬ 
sions of the consumer, the boiler is kept 
in a constant state of ebullition, evapo¬ 
rating great quantities of water to no 
purpose, and causing accumulations of 
sediment, which render frequent scour¬ 
ing out necessary, and are ultimately 
destructive of the vessel. 

The surface of the roasting bars will 
perhaps strike the reader as being ex¬ 
tremely small; but we learn from Messrs. 
Burbidge and Ilcaly, (at whose manu¬ 
factory the apparatus may be seen in 
dai|^ use,) that it has been ascertained by 
experiment, that an apparatus of the 
smallest size (3 feet) will roast a joint of 
20 lbs., and one of the larger size (6feet) 
a joint of any weight not exceeding 
40 lbs. 

When more than one large joint is 
required to be roasted a| the same time, 
the additional one may be done in the 
oven; the current of air passing from 
the flre-place into the oven and over the 
meat, having all that peculiar and agree¬ 
able effect upon it, which constitutes the 
difference between roasting aud baking. 
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MR. SAMUBli hall's MODE OP 

Sir,—s-Mr. Samuel Hall's ^lan, by 
which he proposes to burn coal, instead 
of coke, in the furnaces of locomotive 
boilers, having been tried, under his 
own inspection, on the Liverpool and 
Manchester Railroad, and having sig¬ 
nally failed in producing the desired ef¬ 
fects, on which account it was abandoned, 
after several trials, Mr. Hall being un¬ 
able to perceive, or point out the causes 
of such failure, I propose, next week, 
if possible, or at the first leisure oppor¬ 
tunity, to show—Ist, That the principle 
intended to be applied by Mr. Hall, is*a 
direct piracy, and attempted infringe¬ 
ment of my patent for introducing air to 
the combustible gases evolved from coal. 
2nd, That manifestly not understanding 
the principle, as to its chemical bearings, 
and tRe conditions on which alone the 
introduction of such air could be effective 
in converting such gases into flame rather 
than smoke, he has so erroneously and^ 
unscientifically carried out the principle, 
(which is, nevertheless, indisputably and 
chemically correct,) as necessarily to fail 
in effecting the dcsire<l object And, 3rd, 
That although Mr. Hall affects to intro¬ 
duce hot air into the furnaces, the use 
of hot air being the avowed basis of his 
patent, he has, nevertheless, introduced 
cold air, of atmospheric temperature, and 
nothing else. 

Having personally examined the ap¬ 
plication of the principle of introducing 
air to the furnace and fire-box of the 
locomotive boiler ou. the Liverpool and 
Manchester Railroad, and having noticed 
the manifest chemical errors cuinmiitcd 
by Mr. Hall in that instance, I am in a 
position to speak positively on the sub¬ 
ject, and point out those errors. This 1 
deem it the more necessary to do, lest the 
principle, hitherto so negketed by* all, 
writers on the practical details of the 
furnace, might suffer under the unskilful 
and (as I consider them) piratical efforts 
of Mr. Hall; and as presenting a glaring 
and remarkable instance of. the errors 
and disappointments into which even ex¬ 
perienced, ingenious, and observant men 
may fall, when attempting to carry out a 
complicated chemical process, as com¬ 
bustion avowedly is, by mere reference 
to mechanical considerations and propor¬ 
tions, and without a correct and accurate 
acquainbince with the conditions, on which 
heat is chemically and electrically evolved 
under that difficult process. 


ADMITTING AIR TO VURNAGBS. 

On this head, also, 1 am in a position 
of more experieqcc than most others, 
having witnessed many failures in effect¬ 
ing perfect combustion in furnaces by 
reason of the neglect, or omission of some 
one or ^ore of the essential conditions 
which nature demands, and chemistry 
points out, while, at the same time the 
operators, from ignorance of the neces¬ 
sary chemical details, believed they were 
conforming to all the essentials of the 
process. Many indeed, while professedly 
they were adopting the true principles on 
which alone airman be admitted to fur¬ 
naces to produce the desired effect, re¬ 
mained so wedded to certain conditions, 
proportions and details, which, in their 
wisdom, they believed would assist na¬ 
ture in her developments, as actually to 
mar, and even counteract these develop¬ 
ments. Mr. Hall’s late notable attempt 
to introduce hot air to the furnaces of 
locomotive boilers, as a means by which 
coal may be used in place of coke, may be 
taken as an illustration of this blundering 
practice; and under which 1 ani myself 
a sufferer, and the public interests in¬ 
jured, from the doubt and uncertainty 
which such failures produce in the minds 
of inexperienced, though well-disposed 
men. I am, yours, &c. 

C. W. Williams. 

Liverpool, August 23, IS 12. 

MR. SAMURL HALa's SMOKB BURMBR. 

Report, by Mr. Joniah Kearaley, Engiiuer 
of the Midland Countiea Railway. 

To the Committee of Mous^ement. 

Gentlemen, — In compliance with your 
resolution of the 20th of June last, that 1 
should report to you my opinion respecting 
Mr. Hall’s offer of the use of his apparatus 
for burning cool in our locomotive engines, 
I dcsicc in the first place to rftcr you to my 
report of the .3rd January lost, in which, 
after describing the experiments whicli had 
been mode with the " Bbb” engine, I 
stated that a gross reduction of expenditure 
from the use of coal is thence evident, 
** provided the action of tlic fire and the 
great body of gaseous matter generated and 
ignited by the apparatus, in the different 
parts of the boiler and engine exposed to it, 
be not so prejudicial as to counteract the 
saving in fuel by increased wear and tear." 

I then proceeded to remark, that, " time 
and hard work alone can give practical proof 
on this pointand 1 added, that the 

d 2 
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MR. SAMUEL RALL’s SMOKE BURNER. 


application-of the apparatus to the Wolf,” 
which, when finished, will be much more 
complete than the ” Bbb,” will afford am* 
pie opportunity of testing the matter, and 
give convincing and unquestionable proof 
whether or not I shall be justified in sanc¬ 
tioning its more general adoption and 
indicate, ” whether the great aj^iarent ad¬ 
vantage in the use of coal is nominal, or 
virtual,” and enable me ” to give yon a de¬ 
cided opinion whether it will be to the 
interest of the company to proceed to its 
general adoption.” 

The application of the apparatus to the 
” Wolf” engine, here adverted to, having 
been since completed, I la-ve been enabled 
to make the further experiments I then 
contemplated with this engine on the com¬ 
parative effects of each description of fuel, 
when placed on regular traffic, and the re¬ 
sult, as it will be my duty to show you, is 
not satisfiictory as regards the use of coal; 
the ** advantage” resulting from the former 
trials having proved to be “apparent’* only, 
or, as I otherwise expressed it, “ nominal,** 
not ” virtual.** 

Before entering into the detail of these 
experiments, it will be proper 1 should state, 
that the apparatus as applied to the “Wolf” 
engine was fully approved of by Mr. Hall in 
every respect, and was made as complete 
and efficient as he conceived it possible to be. 

The course of experiment I adopted in 
each case was to run the engine 1500 miles, 
at the rate of 100 miles per day, with our spe¬ 
cial goods' train, this being the most regular 
and best adapted to give a correct result. 
The qxiantity of coal consumed was at the 
rate of 6.*) poiuids per mile, or 9'1 ounces 
per ton per mile, for the gross load moved, 
and at a cost of ,£21 17a. which, added to 
the drivers’ wages and other working ex¬ 
penses, (exclusive of repairs) gave an amount 
of £i6 lOd. but with the addition of 
repairs undergone during and subsequent to 
the (s^eriment, by running the above dis¬ 
tance, was jC,' 81 14a. Gd., or on an average of 
12|d. per mile. The rapidly destructive 
effect of the dame from the coal caused a 
delay of several days, not only during the 
progress of the foperiment, but afterwards, 
before the engine could proceed to work with 
coke. 

When these repairs were completed, she 
was again placed on precisely the same duty 
as in the experiment with coal, and kept in 
constant daily work for the same distance, 
namely, 1500 miles. The quantity of coke 
consumed was at the rate of 53 pounds per 
mile for the gross load,moved, and at the 
total cost of }l'35 18r., which, added to the 
drivers' wages and other working expenses os 
above, (exclusive of repairs,) gave an amount 
of £64 19*. 9(1., and with the addition of all 


repairs during this period, amounting to only 
^17s.ld.,'4(aveatotalexpen8e of;li^6fi6s.l0d., 
or average of lO^d. per mile, being 16 per 
cent, less than the irnst with coal, in actual 
expenditure, though with on effect of 25 per 
cent, greater, weight for weight. 

It must also be recorded t^t the water in 
the tender was Aof, daring the experiment 
with coal, and cold, during that with coke. 
Daring this latter experiment, the enguie 
required no farther repairs than the ordinary 
tightening of coffers, and is now in as per¬ 
fect working order as when the experiment 
was commenced. The amount of repairs 
caused by the use of coal cannot fail to ap- 
p^ very great; but it is an accurate state¬ 
ment of the repairs actually incurred in 
running the 1500 miles with coal, and may 
be better understood when 1 state to you, 
that in the course of the first ten days, 
several of the steam joints at the smoke-box 
end of the engine were burnt out, causing 
some days' delay. These were repaired, 
but, by the time the experiment was fin¬ 
ished, others had failed more extensively, 
cwhich involved a general repair of all the 
joints throughout that part of the engine, 
and caused a further delay of a fortnight, 
before the engine could be again put to 
work. But, besides these effects I find 
there are others of a more important nature, 
which must tend to the great injury and de¬ 
preciation of the engine, if not to serious 
accident, to which they cause a constant lia¬ 
bility. The small particles of coal which 
are driven in a haH burned state, through 
the tubes, are, after the engine has travelled 
a few miles, collected in a mass in the bot¬ 
tom of the smoke-box, and these, being at 
length acted upon by the fiame from the 
fire, are brought to such an intense heat that 
/Ae cylinder* become nearly red hot; which 
not only renders it impossible to keep any 
lubrication to the pistons, but incurs very 
great risk of the cylinders bdng cracked by 
the working of the pistons in this dry state. 
The plates of the smoke-box are also made 
red hot, becoming buckled, and out of form; 
a^d all the stufi^g-boxes require repacking 
nearly every day. 

I felt much disappointed with these re¬ 
sults, and was, at first somewhat at a loss to 
account for the difference in effect on this 
engine, and on the “ Bbb.” I now attri¬ 
bute it, however, in some measure' to the 
size of the fire-box of the “ Wolf,” as 
compared to that of tbie “ Bbb,” but still 
more to the running long distances with the 
“ Wolf,” and pulUng in all cases a nearly 
maximum load, whidi had not been done 
with the “ Bbb” engine. 

It is a source of sads&ction to me to be 
confirmed in thia view by the results com¬ 
municated to me by Mr. Marshall,—-who is 
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at the head of the locomotive department of 
the North Midland Railway, as to Ahe work¬ 
ing of Mr. Hall's apparatus on two of the 
engines of that company. They first com¬ 
menced running short trips with frequent 
stoppages, and such favourable effects were 
produced, that Mr. Marshall was induced to 
place one of the engines on the traffic be¬ 
tween Derby and Normanton: but a few 
days showed the same results as I have stated 
in the case of the “ Wolv.” So intense 
and uncontrollable was the flame that the 
whole smoke-box end of the engine was a 
mass of fire, and the heat was intense enough 
to ignite the sand-boxes, which are carried 
on the frame of the engine. , 

The fire was discharged fron^thc cliinincy 
in such dense volumes, that the guards and 
ungincinen were in constant fear of the goods 
being burned. The consumption on the 
North Midland Railway in these trials was 
25 pee cent, more of coal than coke. 

I have a statement also from Mr. Kirtlay 
of the Derby and Birmingham line, show¬ 
ing a very great loss to that company in the 
consumption of fuel alone, insomuch tha^ 
the burning of coal has been abandoned on 
that line altogether. 

The Manchester and Leeds Company 
have made a similar trial, but with such un¬ 
satisfactory results as to cause them to aban¬ 
don it also. 

With these facts before me, elicited by my 
own experience, and confirmed by that of 
others, 1 most certmnly cannot recommend 
you to proceed further in a project so dan¬ 
gerously uncertain in its results, and which 
would entail constant expense without any 
prospect of eventual good ; with a certainty 
of requiring a much larger number of en¬ 
gines to do the same quantity of work. 

1 have given this subject much careful 
consideration, in the earnest hope of suc¬ 
cess, and I have taken every precaution to 
have the engine used in these experiments, 
as complete in every respect os possible:— 
nor is it without having weighed the matter 
fully and deliberately, that 1 have arrived at 
the decided conclusion 1 have announce^ to 
you: but the more 1 consider the subject, 
the more assured I am that my decision is 
sound, and such only as a regard to your 
interests can justify me in adopting. I 
conclude by reiterating what 1 expressed to 
you twelve months ago, when this subject 
was first mentioned, vis. that coal cannot 
be advantageously used as fuel for locomotive 
engines, under their present construction,” 
and, “running at the high speeds required 
on the railways of the present day.” 

1 am, Gentlemen, 

Your most obedient servant, 
JosiAH Kba&sley. 

petby, August 9 , 1842. 


MR. booth’s “ THEORY AND PRACTICE 

OF PROPELLING THROUGH WATER.”- 

ANOTHER NOTABLE DISCOVERY. 

‘ Sir,—The most remarkable of the manv 
strange doctrines advanced by Mr. Bootn 
in his pamphlet on *' The Theory and 
Pracliiye of Propelling through Water y* 
appears to me to be that on the size of 
the valve plate. He says :— 

“ I will admit, that in the proposed 
scheme it will be desirable to have valve 
plates largo enough to meet a far greater 
retdetance in the lyater during the main 
stroke of the propeller, than the resistance 
at pn^ent offered to the paddle-wheel, dur¬ 
ing the same extent of motion. But a small 
valve-platt: or paddle board will accomplish 
this object. I shall supjiose, that on the 
proposed plan the paddle board will be three 
times as deep in the wutrr ns the floats of 
the ordinary paddle-wheel. By the law of 
hydrostatics, this condition would give fiv 
times the power to the water an a fulcrum 
of resistance, which is its proper function i 
relation to the paddle board; cousetpiently, 
a jjaddle board of three equare feet area 
would he as efficient at the incrc.'iscd depth 
ns one 15 feet area at the lesser ^epth.” 

I ask with you, “Can such things 
really be ?” Can Mr. Booth persuade 
us that there is a “ law of hydrostatics*' 
so rcm.’irkablc, that a body moving through 
water at a depth of 15 feet below the sur¬ 
face, encounters five times as much re¬ 
sistance as one immersed only 3 feet ? If 
he can, let me earnestly beg of him to 
lose no time in doing so, and at the 
same time, informing your readers, where 
this law, this remarkable law, upon which 
the efficiency of his plan of propulsion 
is based, is propounded. 

I am, Sir, your obedient servant, 

John Lake. 

August 23, 1842. 


LIFE INSURANCE—NFAV ^COMPANY ON 

* OLD BUT FALSE PRlNCirLES. 

Sir,—1 am rather disposed to think 
that the question on Life Assurance, pro¬ 
posed by Iver Mclver, was not altoge¬ 
ther fortuitous; for I have at this mi¬ 
nute before roe a prospectus of a new 
Annuity and Life Assurance Company, 
where it is proposed to assure lives ex¬ 
actly in the same way as stated in his 
question. It is stated in this prospectus 
that the Northampton Table or the dura¬ 
tion of live8.is to form the basis of calcula¬ 
tion, and that the rate of interest allowed 
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to the insured is to be 4 per cent. (!) and 
that |th of the profits arising from deaths 
(1. M. states ^rd) is to go for the pur¬ 
pose of defraying the expense of ma¬ 
nagement. Can there be any doubt that 
a mode of assurance founded upon such 
data must infallibly end in the ruin of 
the company ? * 

As none ^-f your mathematical contri¬ 
butors have yet given a proof of the 
theorem given in No. 021, page *260, I 
take this opportunity of doing so. 

Mr. Scott suppose^ that the number 
living at the beginning of each succes¬ 
sive year form a series rin arithmetical 
progression, or what is the same thing, 
that the decrements of life arc constant, 
or nearly so. 

Therefore, let a + — + i! 
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BEdlFEST or A PERPETUAL MOTIONIST. 

1)irlington, 2.)^I8I2. 

—III May 1841, I scut you an article 
on Steam Carriages, by my late brother, Tho* 
mas Blackett, which you were so good as to 
insert in the Number for June 26. At that 
time, I said I would probably send you some 
more selections from my beloved brother's 
papers. In looking over them for this pur- 
})ose, 1 have met with the following paper, 
which I would feel obliged to you to insert 
early as as convenient. 

I remain, Sir, with great respect, &c., 

EinzAHETn Blackett. 


As it seems to me very probable that 1 
am nut destined to try tlie following metliod 
of producing pcr|)etual motion, though the 
mechanism fbr trying it is almost ready, re¬ 
quiring only some very trifling alterations, 
and has been these four or live years—(pre¬ 
sumptive proof that 1 am nut destined to 
<try it, and indeed now I do not wish it)—I 
say, such being the case, ami having a strong 
conviction, amounting almost to a moral 
certainty, that it will answer, and that it js 
capable of being proved by a rigid demon¬ 
stration , I had undertaken the study of ma¬ 
thematics, and 1 had made some ]irogress, in 
geometry, with a view fully to deinoiistmte 
that the mccb-inisra hereafter to be described 
will accomplinh it. But nircumstiinces have 
since occurred, which liave brought my la¬ 
bours in that way to a close ; and, us I am 
not willing that posterity should lose the 
beneflt of such a discovery, I shall at once 
proceed to describe it, and to prove it, as far 
as 1 am able. 

As 1 have given a drawing and full de- 
scrijition of the machine in some other 
papers, if I never try it myself, I have only 
to request, that whoever may become pos¬ 
sessed of these papers will make the thing 
public, either by trying the thing effectually 
themselves, or by sending it to three or four 
periodicals at the same time, so that no one 
may unjustly claim the invention. Should 
they attempt to ace.ompli8h the object or 
not, or should they succeed or not, iir any 
case I should like the thing to be publiwed: 
at the same time, I should not object to 
their deriving a profit from it, should they 
accomplish it. 

The model one thAt I have made differs 
from the drawing, in that the beams S T arc 
fitted up with paj^llel motions to the pistons, 
instead of segment heads and stuffing-boxes; 
the quicksilver acting on the contrary sides 
of the pistons fitted to the crank ends, so as 
to prevent the oblique push'of the crank-rod 
from affecting them sideways. All these 
were omitted;- to render the drawings less 
confiised. 


Should it prove applicable as a motive 
power, and become extensively used, the 
profit derivable from it would be very con¬ 
siderable ; and in that case, I should wish 
the great proportion of it to be applied in 
establishing public libraries, picture galle¬ 
ries, collections of statues, (which should be 
open tp every one,) and in establishing 
courses of lectures, to be delivered periodi¬ 
cally, oil philosophical subjects, &c., &c., in 
procuring the apparatus of all kinds tiiat 
would be necessary, and, in short, to be ap¬ 
plied in any way that would be most likely 
to raise the character, to increase the know¬ 
ledge and happiness, and promote the wel¬ 
fare of the hiiiqpn race. 

Thomas Blackett. 


It is my wish to fulfil every request my 
brother has exiiresscd, and it not being in 
my power to try the experiment, I have 
adopted this mode of giving publicity to liis 
sentiments on the subject. Should any per¬ 
son feel inclined to come forward to try it, 
he may addi'ess to me as below. 

Elizabeth Blackett, 

lIBnry Dlackctt’s, 

Tlibwel 1 -row, Dariin"ton. 


TMK MECIIANCCS’ MAGAZINE IN THE DOGK- 
YAlinS. 

Sir,—I fei;l certain you will be glad to be 
iiiforiiiod of a striking proof, whicli came re¬ 
cently under my observation, Hint yonr truly 
Viiluable periodical Inis in a large measure 
answcri'd tlic cnil that was designed by its 
tiiNl publication, namely, the full and free 
cirrIllation of mechanical knowlcdgt;, upon 
wliicii depends so much of our individual 
comfort and national prosperity. 

In No. 21, for 7th Ftbniary, 1824, you 
will tind a communication from me, dcscrib- 
isig a new method of driving lathes. Since 
that time T have found a number of turners 
adopting my proposed plan ; and 1 am cer¬ 
tain that, if the Magazine had had at that 
time a larger circulation, ^the plan would 
hat^c been, by this time, in more general 
use. Of course, the fault was not in the 
woi;^, blit ill those for whose use it was 
published—^the practical mec‘baiiics. Being 
at Chatham a few days ago, on passing 
through the Dock-yard, I had my attention 
called (by,my son, who was with me,) to the 
method employed there for driving the lathes. 
I was led to ask the person who was using 
one of the lathes, who it was wlio introduced 
that method ? He told ipe it was himself; 
but immediately added, with great candour, 
that he got the i j^-a from the M^eh.a,Mc 9 ^ 
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Magazine. lie then went to his tooUchest, 
and took from it the Number I have before 
mentioned, and showed it us. I need not 
describe to you, Sir, how happy this little 
circumstance made me—^how pleased 1 was 
to’find that 1 had been of some small ser¬ 
vice, in my day, to the great cause of me¬ 
chanical improvement. Not forgetting by 
whose means I was enabled to be of this 
service, 1 send you this brief notice of the 
circumstance, in the hope that, identified as 
it is with the history of the Mechanic^ Ma¬ 
gazine, you will be disposed to give it a 
hearty welcome to son^e spare comer, (at 
the first opportunity,) in its pages. 

I am. Sir, yours truly, ^ 

C. W. W 11 .MAMSON, 

Turner in Wood, Metal, f^c. 

31, Grosvcnor'iow, Pimlico. 

P.S.—I should have said, the plan is ap- 
2 )lied, at Chatham, both to a foot-lathe and 
to a lathe driven by steam power. 


ABSTRACTS OP SPECIPICAT10N8 OF ENGLISH 
PATENTS RECENTLY ENROLLED. • 

WiLLi.\M Baker, Grosvrnor-sthret, 
GrOSVEN09 •SQUARE, MIDDLESEX, SUR¬ 
GEON, for certain improvementa m the ma¬ 
nufacture ofboota and ahoea. Rolls' Chapel, 
July 27, 1842. 

The nature of this invention is stated to 
consist in a mode of constructing the soles 
of boots and shoes by introducing a layer of 
horse or other strong curled hmr, (felted or 
matted together, with or without a layer of 
caoutchouc,) between tlie inner and outer 
soles of shoes and boots, by means of which 
the damp and cold of the under surface of 
the outer sole leather of a shoe or boot will 
not so readily pass to the foot of the wearer 
of such boot or shoe; and in addition there¬ 
to, a sole so made will offer a more elastic 
substance for the tread of the foot. 

When the sole of a boot or shoe is to be 
composdl of more than two thicknesses of 
leather, then the patentm prefers that the 
layer of felted ^r matted hair should lie be¬ 
tween the two upper pieces of Icathe^ of 
which the sole is composed. In some cases, 
in addition to the use of a layer of matted 
or felted hair, he applies a thin sheet of 
India-rubber, (caoutchouc,) on the under 
sur&ce of the matted hair, either by apply¬ 
ing the solution of India-rubber, (sometimes 
called India-rubber cement, which is well 
known and can readily be purchased,) there¬ 
to, or by placing a thin sheet of India-rubber 
on the under surface of the matted or felted 
hair when it is introduced between the soles, 
in manufaetiiring a boot or shoe. 


Claim.— I claim as my invention, firat, 
applying a piece of sole of matted or felted 
hair, or other strong curled hair, between 
tlie inner and outer sole, in the manufacture 
of a shoe or boot, as before described; and, 
aecond, combining the use of India-rubber 
and matted or felted hair, as before de¬ 
scribed, between the inner and outer sole of 
a boot or slioe, as before described, in the 
manufacture of the same." 

Mr. Baker has given his new boots and 
shoes the name of “ Impilia." We have seen 
letters from Dr. Paris, Dr. Roots, Dr. Hodg¬ 
kin, and several other eminent medical men, 
in which they are very warmly recommended, 
and an advantage is pointed out as attending 
them which the fiatentco himself has over¬ 
looked, namely, that they do not creak. 

Daniel Greenfield, the elder, of 
Birmingham, in the County of War¬ 
wick, Brass-founder, for an improve¬ 
ment jbr the manufacture of hollow xaetal 
hnoba for the handlea of door and other 
locka. —Rolls’ Chapel Ofiloe, August 17, 
1842. 

^ This improvement in the manufacture of 
hollow metal knobs, for the handles of door 
and other locks, is stated to consist in ap¬ 
plying an interior lining of hollow iron to 
give support and firmness to the brass or 
other metal which constitutes the exterior 
surface. The process of manufacturing 
hollow metal knobs, according to the said 
improvement, is as follows. First, for pre¬ 
paring the hollow* iron lining for the ball 
part of the knob, a circular disc, of suit¬ 
able size, according to the size of the knob 
intended to be made, is cut out of sheet 
or rolled iron of suitable thickness, by 
the usual mode of cutting out with a fly- 
press, and suitable tools of the kind, called a 
entting-ont punch and holster. The circular 
disc of the plate being well annealed by Arc, 
is then pressed from its flat state to the 
shape of a shallow concave dish, (like a 
saucer,) by forcing it into a concave die with 
a corresponding tool, forced upon the iron 
plate by power of a fly-press, or of a stamp. 
The dish or saucer so formed is afterwards 
rendered more concave, by subjecting it to a 
similar operation of pressure in another die, 
with a corresponding tool. By proceeding 
in this manner, the same piece of metal 
which was at first a flat circular disc is ren¬ 
dered by degrees more and more concave, 
until the form of a deep cuj> is obtained. 

The only diflerence betamen the mode of 
performing the preceding series of opera¬ 
tions and those followed in the manufacture 
of hollow knobs of the ordinary kind, made 
from brass plate without iron, is aCated to 
be, that the former are performed upon iron 
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plate, and the latter on braaa plate; and 
that, in consequence of iron being less due* 
tile than brass, the iron most go through a 
greater number of operations. 

The iron must, it appears, be annealed by 
fire from time to time, as it may require, at 
suitable stages in the coarse of going through 
these operations. About two or three times 
of annealing, during the course, are said to be 
sufficient. To preparethe brass or olhermctal. 
(such, for instance, as German silver,) which 
is to form the exterior surface of tiie ball 
part of the knob, n square piece of thin sheet 
brass or other metal, of a suitable size, is 
cut out with shears', and then that square 
I>iece is stamped in the same manner as bc> 
fore described respecting the iron, by a like 
series of operations, performed in the same 
or similar dies, and with tools corresponding 
thereto, except tliat, in consequence of the 
ductility of brass or German silver, it is not 
requisite to subject them to so many suc¬ 
cessive operations as prescribed for iron. 

The mode above described of preparing 
the deep cup of brass or other metal is stated 
to be the same as is usually practiseil in the 
manufacture of hollow knobs of the ordinar;f 
kind, which are made from brass plate with¬ 
out iron, except that the plate of brass or 
other metal may, in manufacturing accord¬ 
ing to the present patentee's improvement, 
be thinner, if desired, than could with pro¬ 
priety be used in manufacturing knobs of 
the ordinary kind, of brass plate without 
iron. 

The corresponding deep cup of brass or 
other metal being thus formed, the iron cup 
is put therein, the border edge of the latter 
being first clipped round with a pair of clip¬ 
ping tools, to remove the superfluous metal, 
bringing the edges of the two cups nearly to 
correspond. 

Then the two cups together are forced 
through a circular hole in a steel ring, by a 
corresponding tool urged by a fly-press, and 
thereby the sides of the two cups are drawn 
in, or contracted to a cylindrical fonn, and 
the brass caused to adhere very closely to 
the iron. 

The circular border edge of the compSund 
cup of brass lined with iron is then cut 
round with shears, so as to reduce the iron 
and the brass to an exact correspondence, 
and so as to give a true border edge to the 
compound cup. 

The (impound cup is then closed in, or 
80 contracted at Che border edge, around the 
mouth, and at the ports of the sides adja¬ 
cent to that mouth, as to be of suitable size 
to receive the large part of the neck of the 
knob. This closing in of the mouth is per¬ 
formed in the usual manner of closing in, as 
practised in the manufacture of hollow knobs 


from brass plate without iron, that is, by 
means of a pair of closing tools in the fly- 
press, which force the large open mouth of 
the cup into a concave hollow die, of a suit¬ 
able concave shape for gathering in the bor¬ 
der edge around the mouth, and also part 
of the sides adjacent to the mouth, to the 
proper sj^ape. The preparation of the hol¬ 
low ball part of the knob is now completed, 
except that, if the border edge around the 
contracted moutli be not quite true and 
smooth, it may be made so by means of a 
revolving conical tool, furnished with cut • 
ting-teeth around its conical surface, .such 
tool being of the nafhre of a countersink of 
large size. This tool or countersink may be 
mounted in a lat*Re, by affixing it at the end 
of the revolving spindle of the lathe, so that 
the countersink will be turned round, and 
by holding the hollow ball in the hand, and 
applying the contracted mouth to the revolv¬ 
ing countersink for an instant, thebordcr edge 
of the mouth will be cut by the revolving 
countersink, and may thereby be rendered 
truly circular and smooth, and bevelled in¬ 
ternally to suit the conical form of the cut¬ 
ting part of the countersink. 

If the cutting of the border edge of the 
compound cup with shears hAS been truly 
performed (or it may be filed Smooth and 
true after cutting with shears,) then the 
border edge of the contracted mouth will, 
of itself, Assume a proper level shape daring 
the contraction, and will continue to be suf¬ 
ficiently smooth and true without cutting 
that border edge by a countersink, which 
may therefore be used or not according os 
may be found requisite. 

For preparing the neck part of the knob 
the hollow iron part for lining the neck may 
be made of cast-iron, cast into the intended 
shape with a square hole through the cen¬ 
tre of it, and a groove around each end of it, 
for the purpose of fastening the several parts 
of the knob together. 

To prepare brass or other metal for the 
exterior surface of the enlarged p%rt of the 
neck of the knob a piece of the same kind of 
sheet brass or other metal, as has been used 
foi> making the cup, is to *be cut out in a 
square shape, and that ayuare piece is to be 
stamped in a concave die, so as to bring it 
(by one or more operations of stamping, as 
may be requisite,) to the proper form. Then 
the exterior border of that piece of brass, or 
other metal, is to be clipped true with shears, 
and a central hole is to be pierced through 
it, with a pair of cutting-out tools in the fly- 
press, that hole being of a proper size to flt 
tight over the neck part, and then the neck 
piece is to be forced on to the iron castiog, 
by pressure of suitable tools in the fly-press, 
so as to make it apply loosely thereto. 
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And in order to prepare brass or other 
metal, for the exterior surface of the small' 
or neck part, a piece of tubing of brass or 
other metal, of a suitable size to lit on that 
neck part, is cut off to the requisite length 
to form a ferule, which is forced on around 
the iron, the end of the ferule applying 
against the piece around the centra} hole. 

To form the collar, or shoulder, around the 
end ofthen'*ok, the neck with the neck-piece, 
and the feriile upon it is to be put into a mould 
Ibrmed of sand in the usual manner practised 
by brass-founders, so as to leave a cavity in 
that mould around so much of the end of the 
iron neck as protrudcif beyond the ferule, 
and melted brass or German silver, or other 
metal is to be cast around 1:he said protrud¬ 
ing end of the iron, and around the groove 
thereof, so as to form a collar, or shoulder, 
which, by that means, becomes firmly fasten¬ 
ed around the neck. 

The two parts for the knob being thus 
prepared, (vix.) the hollow ball part, and the 
neck part, those two parts are to bo put to¬ 
gether by means of a jiair of mounting tools, 
in the samo manner as is commonly practised 
in manufacturing hollow knobs of brass with¬ 
out iron; that is to say, the neck is drop])ed 
into a hollow tool, which permits the collar 
to go downSnto the hollow of that tool, and 
the concavity of the stiid tool above that 
hollow affords a resting phme for the en¬ 
larged part of the neck, and then the hollow 
ball is droppc<l with its open mouth over the 
enlarged part of the neck, and the part of the 
boll around the mouth thereof, will also find 
a resting place in the concavity of the tool, 
and in that position of the parts the border 
edge of the month of the ball will be oppo¬ 
site to the groove around the enlarged part 
of the neck, and then by pressure of another 
suitable concave tool upon the concave part 
of the ball opposite to the mouth, by force 
of the dy-press, the part surrounding the 
open mouth, will be gathered in more closely, 
and that mouth will be further contracted, 
so as to iptcrlock its border edge vavy firmly 
into the groove, whereby the two parts of the 
knob become united firmly together, which, 
being the same hiode of union, and bekig 
performed with siqjilar tools, and in the 
same manner as commonly practised in ma¬ 
nufacturing hollow knobs of brass without 
iron does not require further explanation. 

The knob, made as before described, is then 
finished by dressing and burnishuig the ex¬ 
terior surface in a lathe in the usual manner, 
and the collar, or shoulder, is turned true. 

The tools employed in the process before 
described are of the ordinary kind, and such 
as are well known; and no claim of new in¬ 
vention is made in respect of such tools, nor 
in the mode of using ^ same. 


Claim.—** 1 do hereby declare, that the 
new invention, whereof the exclusive use is 
granted to mo by the aforesaid letters patent, 
consists in the improvement hereiuuo.'ire de¬ 
scribed in manufacturing hollow metal knobs 
for the handles of dour and other locks; the 
essential character of that improvement being 
that of forming an interior lining of stamped 
irou-pht? to the hollow-ball part of the 
knob, and (in case it is preferml) an inte¬ 
rior of cast-iron to the neck part of the 
knob, in order, by means of such stamped 
iron, and such cast-iron (if the latter be 
used) to give support to the brass, German 
silver, or other metal, whereof the exterior 
surface of such knob, is, or may bo com- 
pbsed." 

Andrew Kurtz, of Liverpool, Ma- 
NUPACTURiNO CiiKMiST, for Certain im¬ 
provements in the manvfacture of artificial 
fuel. Rolls’ Chapel Office, August 26, 
‘18I2. • 

The improvements which are the subject 
of this patent consist, firstly , in mixing with 
inferior coals such proportionate quantities 
of coke, (made from coals,) rosin, or naph¬ 
thaline, with pitch, (made from gas-tar,) or 
other bitnrainous substance, as will equalize 
or counterbalance the combustible strength 
or evaporative power of such inferior- coal 
with that of the best coal known or found in 
England and Wales. ’Fhe proportionate 
quantities of superior combustible matters 
to be added to the inferior coals, in order to 
bring them up to the same standard of eva¬ 
porative power as the best English or Welsh 
coal, must of course depend upon the infe¬ 
riority of the coal to be im]>rovcd, and as 
the British government standard for con¬ 
tracts for artificial fuel is, that one pound of 
fuel shall evaporate eight pounds of water, 
the present patentee takes that as his stand¬ 
ard, and the following experiments arc re¬ 
lated, as showing the manner and propor¬ 
tions in which the addition of combustible 
matters must be made to inferior coal. ** I 
have found,” says Mr. Kurtz, ” that the 
evaporative power of coals is as follows, (by 
way of illustration:) one pound of anthra¬ 
cite ^coal will evaporate eight pounds of 
water; one pound pf best Welsh coals, 7 lbs. 
to 8 lbs.; one pound of Liverpool coals, 
called Smith's coals, 7 lbs.; one pound of 
oiilinary Liverpool coals, 4 lbs. to 6 lbs. 
Newcastle coals are similar in effect to Li¬ 
verpool coals, so that it will be readily per¬ 
ceived, that whore the best Welsh coal wants, 
as it were, one of superior combustible, mat¬ 
ter, ordinary or inferior coals will require 
four or more parts, and that the proportions 
must be suited and varied according to the 
ascertained quality of the coals when in a 
natural state." 
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The patentee claims, secondly, certain im¬ 
provements “ in the application and use of 
certain machinery or apparatus, for the pur- 
]>osc of preparing or mixing the component 
parts of such artificial fuel, and foiming or 
moulding the same into portable and con¬ 
venient shapes or bricks for use, as follows.” 
The natural coal is first to be ground small 
between an ordinary pair of horizontal 
grinding-stones, or in a grinding-mill, and 
is afterwards to be submitted to a drying 
kiln or apparatus, for the purpose of expel¬ 
ling all moisture fronts the coal. This dry¬ 
ing apparatus is to be constructed with three 
chambers or compartments, say 12 feet long 
by 9 feet wide, and by 6 feet deep alto¬ 
gether. The flooring of these chambers 
should be of plate-iron, and' somewhat 
dished or sunk in the middle, and also pro¬ 
vided with a small aperture or opening, with 
a sliding door or cover to each. Between 
each gompartmeiit, and around these cham¬ 
bers, there are flues heated by the flame and 
air proceeding from the furnace or fire-place 
situate at one end of the apparatus, and each 
flue is to be provided with a damper, to re¬ 
gulate the heal os required. The uppet 
chamber or compartment is open at top, and 
may be called tbe reservoir; and in this the 
ground coal is to be placed, after being taken 
from the grinding apparatus, aud heated or 
dried, so that the principal part of the 
moisture is evaporated ; the sliding dour is 
then to be removed from tbe opening in tbe 
bottom of this reservoir, and the coal raked 
or pushed down into the middle, or drying 
chamber. In this chamber tbe pulverized 
coal is also to be further dried and heated to 
about 300^ Fahr., so that no moisture what¬ 
ever remains. The sliding dour is next to 
be removed from the aperture in the bottom 
of this chamber also, and the coal passed 
into the bottom, or mixing ch-imbcr. The pul¬ 
verized and dried coal now lying in the lower 
chamber, the pitch, or other auxiliary com¬ 
bustible matter, is to be supplied through a 
trough, or other convenient means, and in 
such proportions as have been previously 
ascertained, and dependant upon the quality 
of the coal under operation, and after Ifcing 
sufficiently mixed together, by raking or 
otherwise, may be carried away in boxes or 
baskets to the next process. The composi¬ 
tion or artificial fuel now being in a plastic 
state, is in the next place to be put into a 
machine very similar in form, and in the 
mode of operatlbn, to an ordinary clay or 
pug-mill, as used by brickinakera. The form 
of this apparatus is similar to a vat, say of 
6 feet diameter at top, and 8 or 9 feet deep, 
and tapering downwards. This vat or cham¬ 
ber is to be of cast-iron, and surrounded 
with a jacket or casing, to act as a steam- 


chamber, in order to keep the composition 
under operation in a continuous heated state, 
and thus capable of being more efficiently 
worked. For this purpose, a steam-pipe is 
supplied to the lower part of the casing of 
the pug-mill, conveying the waste steam 
from the steam-engine employed to work 
the whole system of apparatus, and which 
steam isV> be passed ofl at the up](er part 
of the vessel, the condetisi^d water escap¬ 
ing below. The interior of this pug-mill 
is somewhat peculiar in its construction, 
and consists of a central upright shaft 
driven from gearing below, in connexion 
with a stcam-engine«or other moving power. 
Upon this shaft, of about C inches in dia¬ 
meter at the Idtver end, and tapering up¬ 
wards to about 4 inches, are placed several 
pairs of arms or agitators, say about 6 pairs, 
about 9 inches wide, and reaching to witliin 
about an inch of the inside of the mill, at the 
top, and about G inches at the bottom, each 
alternate pair being set or fixed at right 
angles with the adjoining pair, and each arm 
placed at an angle of about 20’^ from the 
plane of the horizon, so that, as the shaft 
revolves, these arms or agitators will act as 
one continuous screw, and keep forcing or 
conducting the composition in the mill to- 
w'ards the bottom, simultaneously with the 
mixing and puggling process. A separate 
or independent arm is also fixed at the lower 
end of the shaft, and touching the bottom of 
the pug-mill. Tliis arm is formed heliacully, 
and its outer end forces the composition or 
fuel in a continuous stream or course, out of 
an aperture or mouth-piece formed at the 
bottom of the mill. This aperture or trough 
may im shaped in any way, being 0))en at 
the top, and having the sides aud bottom 
square, so as to shape or form the plastic 
composition as it is being forced from the 
mill. Masses of this compound are now to 
be taken from the opening at the bottom of 
the pug-mill, aud, whilst in a heated state, 
to be thrown or cast into square boxes or 
frames, the depth of an ordinary brick, when 
the plastic material will flatten as*it cools, 
aud spread itself evenly until it is confined 
by»the sides of the frame; 4hesc framed may 
be large enough to contain a sufficient quan¬ 
tity to form 100 briclA or cakes of fuel. 
When the composition is sufficiently cooled, 
but not allowed to harden, it may be cut 
into forms or bricks, by means of a cylinder 
having a series of rotary cutters placed 
thereon, at given distances apart, and pro¬ 
jecting from the cylinder so ns to pass 
through the entire depth of the cake of fuel 
in the frames. This cylinder, or aeries of 
cutters, is to be passed across the composi¬ 
tion in the frames lengthwise, and will thus 
cut up the fuel into lengths; and a similar 
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scrifiB of rotary cutlers must be passed over 
the frames crosswise, and will thus form or 
rnt the fuel into oblong squares or bricks. 
Ttie frames must be well moistened with a 
strong solution of milk or lime, and the 
cutters and cylinders must also be well sup¬ 
plied with a similar solution from a saturated 
brush above, so that all sides of tl^e bricks 
or cakes of fuel shall be coated over with 
lime, which will prevent their adhering to 
each other when packed closely together for 
use. The hardness of the fuel may be varied, 
and its capability of withstanding the effects 
of different climates, may be modified by a 
greater or lesser proportion of the pitch, or 
other emollient materials. ^ 

Claim. —“ I claim as my invention the 
mamifecture of artificial fuel, firstly, by 
iiringing all natural coals to one uniform 
standard of combustible power nr effect by 
artificial means; that is, by adding such 
proportions of-coke, rosin, and naphthaline, 
with pitch, to inferior coals, as will equalize 
or counterbalance the combustible strength 
of the best coals known or found in England 
and Wales; and, secondly, the application 
and employment of the machinery or appa¬ 
ratus herein described for the purpose of 
preparing, mixing, and pressing or shaping 
SIT ah artificial fuel into convenient portions, 
sitapes, or bricks, for use.” ‘ 
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May 10, 1842. 

“ Description of a Flax Mill recently erected 
by Messrs. Marshall and Co. at Leeds." 
By James Combe, Assoc. Inst. C.E. 

The mill described in this communication 
consists of one room, 396 feet long by 216 
feet wide, covering nearly two acres of 
ground. The roof is formed of brick groined 
arches 21 feet high by 36 feet span, upon 
cast-iron pillars: an impermeable covering 
of coal-tar and lime is laid on a coating of 
rough plaster over the arches, and upon that 
is a layer of earth 8 inches thick, sown with 
gross. This immense room is lighted and 
ventilated by a series of skylights 13 feft 6 
inches diameter; one at the centre of each 
arch. A vaulted cellar with brick pillars 
extends under the whole of the building, an4 
contains the shafts-for commimicating the 
motion from a pair of engines of 100 horses' 
power, to the machinery in the mill; the 
flues and steam cases for warming and ven¬ 
tilating ; the revolving fan fbr urging the 
air into the room, with the gas and water 
pipes, and the remainder of the space is ap¬ 
propriated for warriiouses. 

The heating and ventilating are effected by 
a large fan, which forces the air through the 


pipes of two steam diests, each 10 feet long, 
and containing together 364 pipes of 3^ 
inches bore: the temperature can be regu¬ 
lated by the quantity of steam which is ad¬ 
mitted into the chests, or by allowing a por¬ 
tion of cold air to pass by without travers¬ 
ing the pipes; valves and doors in the flues 
permit any temperature which is desired to 
be obtained, or that degree of moisture which 
is essential for some part of the process of 
working flax. 

The general details of the construction of 
the building are giver, with the dimensions 
of the brick and stone work; the cast-iron 
pillars and caps, the wrought-iron tic-bars, 
with the reasons for adding a second set after 
thb accident occurred to Uie first set: the 
mode of drainage from the roof; and the 
striking the centres of the arches, &c. 

The total cost of the mill, including the 
ornamental stone front, was j^27,4i3, which 
is stated to be about the same cost as t^iat of 
a good fire-proof mill on the common plan; 
but as this mode of construction was novel 
to the workmen, it is probable that a 
second building of the kind would be less 
expensive. 

The advantages resulting from the plan 
are, convenience of supervision, facility of 
access to the machines, the power of sus¬ 
taining uniformity of temperature and mois¬ 
ture, the absence of currents of air which 
are so objectionable in other mills, the sim¬ 
plicity of the driving gear, and the excellent 
ventilation which is so desirable for the 
health of the workpeople. 

Tlie paper was illustrated by two drawings 
with a sheet of reference, and an appendix 
contained the result of some experiments 
upon the strain on the tie-bolts, the pressure 
on the arches, and the deflection of the 
bolts, &c. 


Mr. Smith was much pleased to find this 
description of building brought before tbe 
Institution, as he had bccti the first to adopt 
it for a weaving shed of the extent of half 
an acre; the columns for carrying the arches 
were 30 feet 6 inches apart, and the sky¬ 
lights were 8 feet in diameter; some of the 
arches were of brick, with stone springers; 
others were entirely built with rubble stone 
well grouted, which latter mode of construc¬ 
tion he found succeeded quite as well as 
hrick: the settlement of the arches on strik¬ 
ing the centres after standing four days was 
only f ths of an inch: The arches were 
thickly plastered with common mortar and 
at first were only covered with a coating of 
boiled coal-tar pitch and lime |ths of an 
inch thick, but as the wet penetrated, the 
thickness of coal-tar pitch was increased to 
$ths of an iudi, with a mixture of sharp 
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sand, which had proved perfectly water¬ 
tight: for some months there was an appear¬ 
ance of moisture, whidi proceeded from the 
interior of the brick-work, as it could not 
escape outwards on account of the imper¬ 
meable covering; after some time the copious 
ventilation carried oif this moisture and the 
building became perfectly dry. Over the 
coal tar a thickness of earth is laid, which is 
cultivated, and has proved a prolific garden: 
in severe weather the frost has not reached 
above li' inch deep in the soil, while it has 
penetrated to the e:|^tent of 12 inches in 
other situations. 

The construction of the floor is peculiar: 
it is desirable in such weaving sheds to have 
a boarded floor, to prevent the small parts 
of the machinery from being broken by falls, 
and also on account of the health of the per¬ 
sons employed; but the vibration of an or¬ 
dinary wood floor is objectionable. In order 
to m^t these views, a bed of concrete was 
laid throughout the building, a series of 
small deal spars H inch deep by 1 inch wide 
were set flnsh into the concrete whilst it 
was wet, and the whole surface was smooth 
plastered : upon this bed, when it was peia 
fectly dry, a floor of boards ^th inch thick 
was nailed to the spars: it was found to 
combine the solidity of pavement with all 
the advantages of a wood floor, and there 
had not been any symptoms of dry rot; 
which might be attributed to their being no 
cavities left beneath the boards, the whole 
being firmly bedded down. 

The ventilation was effected by tunnels 
beneath the floor, the covers of which wer 
pierced with a number of small holes to 
spread the air. The warming was accom¬ 
plished by means of hot water circulating 
under the pressure of the atmosphere only, 
in “ tubes of tin plate” 4 inches diameter; 
the temperature was very regular and per¬ 
fectly under control. With one ton of coal 
per week the shed could be kept up to Iff 
during the winter. 

The cost of this building was 30 shillings 
per square yard of area covered, which was 
less than the cost of Messrs. Marshall's mill, 
but building materials were much chea^ at 
Deanston than nt Leeds. Ho expected that 
this mode of building would become more 
general os it combined many advantages, and 
whatever might be the first outlay in pur¬ 
chasing ground, the cost of which was the 
only inducement for constructing buildings 
of several storieff in height, it would be fully 
compensated by the facility of superintend¬ 
ence alone, as in manufactories t^ was of 
the utmost importance. 

These buildings would, he believed, be 
eventually used for agricultural purposes, 
and when engineering knowledge was more 
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directed to the processes of agricuUnre, good 
results might be anticipated: his attention 
hod been particularly directed to the subject, 
and he was convinced of the necessity of 
concentrated superintendence which is not 
at present possible in the separate farm- 
steadings os they are now constructed: this 
might be apparently foreign to the subject 
before tire meeting, but &e range of engi¬ 
neering was so wide that it was difficult to 
say where it should stop. 

Mr. Lindsay Carnegie as a landed pro¬ 
prietor conld bear testimony to the import¬ 
ance of the conn»ion of engineering with 
agricnlture, and to* the advantages fdready 
derived from the improvements which bad 
been introduccd^by Mr. Smith, who might 
be justly termed the father of ^e improved 
system of agriculture in Scotland. 

Mr. Marshall explained that he was in¬ 
debted to Mr. Smith for the suggestion of 
this mode of construction, which he had not 
hesitated to adopt, although all tlic plans had 
been jircpared for mills of several stories 
in height—^he had been convinced of the 
superiority of the present plan and his ex¬ 
pectations had been fully realized. There 
were, of course, some difficulties to be over¬ 
come and some experiments to try, all of 
which had not been successfnl, bnt in all the 
essential points this kind of building was 
superior to any other. An equality of tem¬ 
perature and a facility of imparting a certain 
degree of moisture to the air which was in¬ 
dispensable for spinning yarn had been per¬ 
fectly attained. 

A member inquired whether the arches 
were found to be perfectly water-tight ? On 
some of the railways which were laid upon 
arches it had been found that asphalte had 
failed in rendering them impervious, and 
they were conseqneutly useless, even for 
store-houses. 

Mr. Marshall explained that a few leaks 
had occurred, particularly near the skylight- 
frames, but they had been easily repaired 
and were now water-tight. ^ 

Mr. Combe found that a mixture of finely- 
sifted engine ashes with the coal-tar pitch 
was better thui'lime. T^e depth of soil 
above the arches should Jbe sufficient to pre¬ 
vent the heat of the sun from penetrating 
through the cracks to the pitch and forcing 
it up. He had recently examined the roof 
carefully and could only discover six indica¬ 
tions of moisture penetrating; these had 
bhen easily repaired and all was now perfect¬ 
ly sound. 

Mr. Held agreed with Mr. Smith in his es¬ 
timation of the advantages of carrying on all 
manufacturing procekses as much as possible 
undergone roof and on one floor—great eco¬ 
nomy of time and labour would result, espe- 
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daily where heavy maasest such as parts of 
machinery required to be moved about—he 
would always adopt the system in construct* 
ing a manufactory. 

Mr. Smith observed that au arched roof 
would be found as cheap as one of wood and 
slates, and in the relative durability there 
could be no comparison. 

Mr. Marshall desired it to be borne in 
mind, that the stone front of the mill 
had greatly enhanced the cost, and that being 
the first building of the kind erected in the 
neighbourhood of Leeds it liad naturally been 
more expensive than others would be. 


“ Account of the Ej.'phsiyi of a Steam 

Boiler at the Penydarran Iron Works, 

South Wales," By Adrian Stephens. 

The boiler, the explosion of which is de¬ 
scribed in the paper, was one of a pair for 
furnishing steam to a high-pressure engine, 
with a cylinder of 26 inches diameter, work¬ 
ing expansively, the steam being cut off at 
hsdf the stroke ; each of these boilers was 41 
feet long, and 7 teet diameter, with a centre 
tube fiue of 4 feet 2 inches diameter; the 
thickness of the plates throughout was 
inch; the ends were flat, with rings of angle- 
iron, and tilt pressure of the steam to which 
the safety valves were weighted was 5Ulbs. 
on the square inch. 

From appearances after the explosion, it 
was conjectured that the tube, which was 
collapsed in a remarkable manner in its en¬ 
tire length, had been softened by the heat, 
having probably been left dry along the up¬ 
per side. 

No opinion is given as to the cause of the 
explosion, but it is particularly mentioned 
that the supply of feed-water depended upon 
the regular attention of the engineer, and 
lliat the feed-pipe was placed so that the 
water fell directly upon the hottest part of 
the tube flue, and it is remarkable that the 
tube is most extensively fractured at that 
spot. ^ 

All the appearances presented by the 
boiler, both before and after tlie explosion, 
and the injury done by the event, are accu¬ 
rately detailed, and tlie paper was illustrated 
by a drawing of the *boiler and the setting. 

Mr. Carnegie presented one of Hunter's 
Stone Boring Machines to the Institution, 
and explainetl its action to the meeting. 

The machine is composed of two parallel 
bars of steel, supporting a traversing car¬ 
riage, through the centre of which passes a 
spiral auger attached to a screwed bar; this 
bar fits into a female screw clamp above the 
carriage, and on the upper end is a winch 
with four handles. 


'When the instrument is in use, it is fixed 
by two cramps upon the stone to be pierced, 
and the auger being made to revolve by 
means of the winch, scoops out at each re¬ 
volution as great a depth of stone as is equal 
to the distance which the screw descends; 
the chips ascending through the spiral chan¬ 
nel of the auger arc thrown off at the top. 
The peculiar shape of the point of the auger 
prevents its being abraded, as it operates by 
chipping the stone, and not by grinding it 
away. This, with the means of forcing it 
down by the screw, is, the chief novelty of 
the machine. It has been extensively used 
at the works of the new harbour of Arbroath, 
by Mr. Leslie, who speaks of it in the fol- 
iol/ing terms:— 

Mr. Hunter’s Boring Machine has been 
advantageously employed for above a year, 
in boring trenail holes in the stones used at 
the new harbour of Arbroath. The holes 
are li^ inch diameter, and from nine vetches 
to 2 feet in depth: the aggregate of the 
holes already bored amounts to upwards of 
30,000 linear feet. The nuichine may be 
adapted for boring holes of any dimensions. 
1< docs the work considerably cheaper than 
the “jumper,” and much more correctly, .is 
it makes the holes perfectly straight, cylin¬ 
drical, and equal throughout, instead of the 
irregular form made by the common jumper. 
This machine is very well adopted fur boring 
railway blocks, and has been much used in 
this quarter for that purpose. 1 consider it 
to be more especially valuable from the fa¬ 
cility which it affords of boring and trenail- 
ing down the stones used in sea buildings, 
in any exposed situation ; as 1 have found 
that treuailiiig is a great security to such 
building while in progress, when the upper 
courses are much expo.'^ed, and liable to he 
washed off, unless they be htdd dviwn by 
other means than their own absolute weight. 

“ The exi>ense of boring the old red sand¬ 
stone rock, here, is about three-halfpence 
per linear foot.” 


Mr. Yignoles bore testimony to the ad¬ 
vantages of the machine: he was now em¬ 
ploying it for piercing holes in stones going 
from Arbroath to tlie West Judies, for tlie 
construction of a patent slip—there was 
great economy of cost and time by its use, 
in addition to the superior manner in which 
the holes were modtj. 

Mr. Smith was convinced of the advan¬ 
tage of the machine in wojHcing almost all 
kinds of stone, but more especially for those 
resembling the Arbroath stones, which were 
from a bed beneath the old red sandstone: 
they were of fine grit mingled with schistose 
debris. Tbe action of the tool was like that 
of the stone-planing machine, to burst chipE 
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off instead of grinding down the surface by 
small portions and destroying the edge of 
the tool at the same time. With the plying 
machine it was common to take off a thick¬ 
ness of 3 inches at one passage of the tool— 
it acted like a pickand being fixed in a 
frame weighing about If ton, the power was 
great; at the same time there was little 
abrasion of the tool and it never became 
heated or softened. It was probable that 
with other qualities of stone a screw with 
another pitch of thread might be required to 
force the auger forward, but with tlie thread 
now used in boring stones from the Arbroath 
quarries, the economy of time and cost 
appeared very great. In each of the blocks 
for the Arbroatli railway it was requisite to 
bore two trenail holes 1 ^ inch diameter and 
6 inches deep—and to level a space 9 inches 
diameter to receive the cast-iron chair: this 
had been contracted for at twopence half- 
pcnuyjpcr block, which was a material di¬ 
minution of tlie usual cost. He was con¬ 
vinced that the instrument only required to 
be known to be extensively used. 


May 21,1842. • 

“ On the Machinery used for working the 
Dimig Hell at Kingstown Harbovr, 
Dublin.'*' Bg Peter Henderson, Assoc. 
Inst. C.E. 

Alter referring for the details of the 
machinery to the two drawings which accom¬ 
pany the paper, the author describes the 
foundations of the pier head to have been 
laid in a depth of 20 feet at low water on 
rock and firm sand. For 14 feet from the 
liottom, the wall is formed of Runcorn sand¬ 
stone of fine quality, each stone containing 
about 50 cubic feet and thoroughly squared. 
This lias been preferred to granite on accomit 
of its chcajiness and the facility with which 
it is worked under water. 

After the foundation course is secured, 
from 300 to 350 cubic feet of this walling 
are frequently set in a perfect manner by the 
diving-i)cU daring a fair working d:iy of 
eight hours. The first stone was set on the 
5th of August, and by the 1st of January 
16,000 cubic feet liad been laid. * 

From 6 feet helow low water to the cop¬ 
ing, it is proposed to make use of granite hi 
blocks of 50 cubic feet each, whi<^ is pro¬ 
cured clieaply and in abundance in the im¬ 
mediate neighbourhood. 

The piers ore finished'in the interior by 
walling of rabble ttone carefully laid. 

For the purpose of forming this excellent 
harbour an area of 251 acres has been in¬ 
closed between two substantial stone piers 
of 8,340 feet in length, aftbrding clear an¬ 
chorage in a depth of water from 16 to 27 
feet at low spring tides. The interior shows 


no natural tendency to collect deposits likely 
to reduce the depth of water, nor do any of 
the works exhibit symptoms of deterioration, 
while its continual occupation by vessels of 
every description, together witii the compara¬ 
tive freedom from accident in Dublin Bay, 
afford convhicing proof of its great utility. 

Description of a Stwm Dredging F.ngine 

used upon the Caledonian Caned." By 
Walter Elliot. 

The machine described in this communi- 
cation was constructed in the year 1814, 
expressly for the formation of the Caledonian 
Canal, and it was also used for deepening 
the channels through the shoals in Lo<£ 
Dochfour and LAch Ness. The length of 
the vessel is 80 feet, by 23 feet in width; 
the bucket frame is 42 feet long, with 25 
buckets, worked by a condensing steam- 
engine of six horses* power. The dimen¬ 
sions of all the principal parts of the ma-' 
chinery are given minutely, with accounts of 
several cxjieriments for extending the use of 
the dredger. 

On one occasion, as it was found that the 
buckets had much difficulty in penetrating 
the hard mountain clay, every alternate 
bucket was removed, and a pair of steel cut¬ 
ters sabstitute<l for each, in the expectation 
that tbc clay would be loosened, and the 
succeeding backet would take it up more 
easily. They did nut, however, act satis¬ 
factorily, and a risk of fracture was incurred, 
which induced the abandonment of the plan. 

On another occasion in forming a portion 
of the canal between Loch Ness and the locks 
at Fort Augustus, where the height of the 
ground above the water averaged from 20 to 
30 feet, and the excavation was required to 
be about 16 feet beneath it; that part of the 
cutting above the water level was commenced 
by manual labour, while the dredging ma¬ 
chine did the excavation under water: it 
was soon found however that the engine 
having completed its share of the task, con¬ 
tinued to undermine the upper portion, 
which being of a loose .nature fell into the 
water, and was raised by the buckets so 
rapidly that tlie manual labour could not 
compete with the machine, and it was then 
used to complete the umfertaking, which it 
did in eight months, having in that time ex¬ 
cavated about 170,600 cubic yards of ma¬ 
terial. 

When working in favourable situations the 
quantity generally raised equals 90 tons per 
hour; 17 of the buckets are discharged per 
minute, with an exjienditare of coal of about 
15 cwt. per day. 

The communication was illustrated by. 
two detailed tlrawiugs of the boat and its 
machinery. 
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VOXfiS .AND NOTIC£«. 


t n. 9IOTBI AHD VOTICCB. 

ConenM^mSMts ^—Ih the course of some 'expe¬ 
riments vb|eh took piece In the Marslii*s» at Wool- 
widij on tbe SOth instant» twelve of Captain Nor¬ 
ton's Conens'sion Shells were flred from a tcn-lncli 
Kuiit at a wooden fraine,.at a range of twelve hun¬ 
dred and fifty yards. Four of the shells struck the 
frames, and Instantly exploded by the coneiisslon. 
Kiglit shells struck the mound, and five out of the 
eight exploded by the concussion, the Instant of 
striking; three snOlls that struck the nv)und did 
not explode. Each shell had a bursting charge of 
five pounds of gunpowder; the charge bt the gun 
was twelve pounds. This successful experiment of 
Captain Nortoirs Concussion Shell establishes his 
principle, and fixes the perfect efficiency of his 
shell .—Untied Service Gazette. 

Precipitation of Mciah.~^On the fith instant, M. 
Arago read befi>re the Academy of Scienees an ana¬ 
lysis of a paper by M. Ruolz^ on the means of fixing 
one >metal upon another. In some former experi- 
iiients communicated to the SocCjty, M. Ruolz had 
gone no further than the precipitation of pure 
metals; it remained to be ascertained whether 
mixed metals might not also be precipitated. This 
is .what M. de Huolz has done; and, as a jiroof, se¬ 
veral specimens, covered with a precipitate of cop¬ 
per and tin, in the proportions which constitute 
hrqnze, were submitted to the Academy.— Jthe- 
neeum. [if this statement be correct, then M. Rnolz 
has Indeed accomplished a great desideratum—the 
precipitation ot alloys of metals. Rut we have roa- 
Hoi) to believe the statement is not correct: all that 
M. Kuolz does is, to precipitate the copper on the 
fin, or the tin on the copper, (separately,) which is 
not new, and a very diffi^rent thing from precipi¬ 
tating the metals in atomic combination.— Etl. 
M. Jl/.] 


Average miking expenses of a railway per mile 
per train. — Locomotive power — viz., 
wages, 2d.; fuel, Id.; oil, hemp, &c., Id.; 
ordinary repairs, 7d.; w'atcr and fuel sta- s. d. 

tions, id.; reserve fund, l^d. 1 4 

Carriages . 0 4 

Maintenance of line . 0 8 

Police. 0 2 

Conducting traffic and stations . 0 5 

Local rates and taxes. 0 3 

Government duty on passengers. 0 5 

Miscellaneous expenses . 0 2 

Management . 0 3 


Total 


4 0 


^Prof. VignoM Lectures opi Civil Engineering. 

A Dark Day .—An interesting account is given of a 
day of this sort, in North America, in a paper read at a 
late meeting of the Meteorological Society, by Major 
Stack. The darkiibss on the da^ referred to did not 
partake of the nature of cloud or smoke, but closenchs 
ill the air, which a]ipeared to thicken, and to descend 
from abovb, till the bright noonday brilliancy w'as 
converted into darkness that might be felt. It came 
on between 11 and 12 a.m.; extreme darkness, 
half-past 1: at 5 g. m. it was sufficiently clca^ for 
persons to return to their occupations, as all labour 
w'ks necessarily suspended, and the phenomenon 
soon disappeared. 

Diving-bells for Afen-of-war .—Commander 1 Icnry 
Downes, B.N., the hon. director of the ITrilted Ser¬ 
vice Institution, has suggested a plan which, in 
cases of need, he thinks may be found of use. lie 
recommends that in line-of-battle ships, and in the 
larger frigates, one of the tanks of water should be 
so constructed as to do, If required, the double duty 
of tank and diving-bell; and be stowed at the 
mouth of the hatchway, so as to be the first one to 
be emptied. One instance may be adduced, wherein 
a trial has already been made with a ship's tank, 
and most successfully too, under the skilful and 
persevering exertions of Captain Dickinson, R.N., 
in recovering the treasure wrecked in the Thutis 
frigate. 

Prizes fur Scientific Essays .—Count Pillet Will, a 
corresponding member of the Uo>al Academy of 
' Sciences at Turin, has sent a donation to the Aca¬ 


demy of 10,000 fr., to be distributed in prizes to 
authors of works best calculated to promote a taste 
for the positive sciences. The Academy have di¬ 
vided the stim Into four prizes of 2,500 fr. eac^ for 
the best introductions to the study of physics, cho- 
inistry, mechanics, and astronomy. Each work is 
to contain a concise summary of the principles, his¬ 
tory, important facts, and q^ief application of the 
science treated upon, so as to bo used as an ele¬ 
mentary book'iu the colleges. The competition is 
open to men of all nations. The manuscripts must 
be aent to the a^retary of the Academy (iiost free) 
before the 1st of July, 18*16.' The successful works 
will be printed at the expense of Count Fillet AVllI. 

Metai Forging and Cutting Machine .—Although 
at Mie late meeting of the British Association in 
Manchester, there were many very interesting 
specimens of mechanisnf exhibited, there was, 
nevertheless, one in particular, which threw all 
others completely Into the shade, when considered 
cither as to the novelty of the invention, or its 
evqlciit practical applicability to the every day con¬ 
cerns of life—and may with truth be said to have 
been **the l^on of the exhibition,"—viz., a machine 
for the working or forging of iron, steel, &c. Tliis 
^truly surprising machine is quite portable, occupy¬ 
ing only a space of 3 feet by 4 feet, and cannot lie 
deemed other, even by the most critical judges, 
than one as purely original in principle, as well as 
practical in its application, as much so perhaps as 
was the splendid invention of the failed roller of 
Arkwright, by which the art and perfection of 
drawing the lihrous substances became known, or 
that still more splendid discovery of Watt, tlio 
omdensiiig of steam in a separate vessel, by which 
tlie power of the steam-engine of that day may be 
said to have been doubled. But now for some ex¬ 
planation of tlie machine, and its probable general 
application. It Is, then, as has before been said, 
very portable, not requiring more space than from 
three to four fevt, and may he worked by steam or 
water power, and when moved by the former, ns 
was the case at the exhibition, made (>.10 blows or 
impressions per miiiule; but from ihcir very ciuick 
succession, and the work being ellcctcd by an ex- 
centric pressing down, not striking tiic haiiiuier or 
swage, not the least noise was heard. There are 
five or six sets of what may he called anvils and 
swages in the machine, each varying in sizt*. The 
speed and correctiiess witli which the machine 
completes its work, is perfectly a.stoiiishing, and 
must be seen in order that its capabilities in this 
respect may be duly appreciated; for instance, 
when it was put into motion for the purpose of 
producing what is known as a roller, itb a coll¬ 
iding square upon it, (and which iiad to be after¬ 
wards turned and fluted,) the thing was accom¬ 
plished in fifty seconds! of course at one heat, to 
the astemishment of the bystanders. But what 
appeared as tlie most cxtraoidiiiary part of the 
nflViir, was, that the coupling square was produced 
direct from the machine, so inathcniatieaily cor¬ 
rect, that no labour can make it more so! The ma- 
cliine will perform the labour of three men and 
their assistants or strikers, and not only so, but 
complete its work in a vastly snpeiior manner to 
tliat executed by manual labour. For engineers, 
machirje makers, Muitiis in general, file makers, 
bolt and screw makers, or for any description of 
work parallel or taper, it is most specially adapted; 
and for what is tecliiiically known as reducing, it 
cannot possibly have a successful competitor—in 
proof of which It may be stated, that a piece of 
round iron If Inch in diameter, was reduced to a 
square of f in., 2 ft. 5 in. longf at one heat. The 
merit of this invention belongs, it is said, to a gen¬ 
tleman at Bolton, of the name of Ryder .—Leeds 
Mercury. 


Intending Patentees may he supplied 
gratis tei/A Instructions^ by application (post¬ 
paid) to Messrs. J. C, ItobcrUvn and Co.^ 
IGG, Fleet-street^ by whom is kept the only 
Complete IIegistry of Patents Extant 
form I r> 17 to the present time ). 
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OI SCniPTlON OF TIIK “ GREAT IJRfTAIN ’ 

J. R, lllLI, 

Sir,—Having taken a more than ordi¬ 
nary interest in the above structure, al¬ 
most Arom its commencement, on account 
of the novelties to he developed, and availed 
myself of opportunities of examining the 
rogressfrom time to time—first, through 
aving a slight acquaintance uith the late 
Mr. Humphreys, the ciigiuecr, and, se¬ 
condly, througli the kindness and polite 
deportment of Mr. Gpppy, th» present 
resident manager—feel myself in a po¬ 
sition to fulfil my promisecto you, of fur¬ 
nishing such general information of the 
construction of the vessel and engines, 
as 1 think will he highly interesting to 
many of your numerous readers. And 
I trast I may so far succeed in my de¬ 
scription, as to convey a tolerably correct 
idea of the magnificent vessel, and of the 
peculiar machinery in preparation. 

It is highly probable that some of my 
dimensions may not be truly correct, 
(though I believe, in the mass, they will 
be found n^t vefy far from the truth;) 
but as my notes and rough dimensions 
were obtained—some of them by pacing, 
others by a graduated walking-stick—the 
outline by an optical unerring instru¬ 
ment—some by their apparent magni¬ 
tude, and comparison with known di¬ 
mensions—and a few' from the informa¬ 
tion of the Company's servants, deputed 
to show and explain to the public during 
the late interesting Agricultural Meeting 
at Bristol, and, as the collection of these 
materials has spread over a long period, 1 
trust, should a few errors or inaccuracies 
be found to exist, they will be quite un¬ 
important. 

From my notes and dimensions 1 have 
also prepared a few sketches, which, 
should you consider them of sufficient 
value for inser^on, will the more readily 
convey an idea of the construction. 

Description of the entire Ship, 

To prevent any confusion arising from 
the necessity of using the same letters of 
reference in describing the vessel as in 
the machinery, 1 will first dismiss one 
. alphabet, by spreading it over the ship, 
and then repeat the same over the details 
of machinery. 

_ Fig. 1* represents a longitudinal ver¬ 
tical section of the entire vessel, ^howing 
the various compartments; and fig. 2* a 


STEAM-SHIP, (r.ATE “ MAMMOTH.*’) DV 
XSQ., C. K. 

side view, in the state it was a month 
ago. 

A B. Surface line of upper deck. 

C. Principal promenade saloon; length 
110 feet, by 48 feet at the widest part; 
height, 7 feet; to be fitted up with 
twenty-four single berths on each side : 
two staircases at each end. 

1) D. First class .saloon, or dining¬ 
room : length, 100 feet; greatest width, 
.00 feet, (which is about equal to the 
widest pan of the “ Victory,” celebrated 
in 'former days;) height, 8 feet: stairs 
at each end. 

E. The cargo deck, 65 feet long, by 0 
feet high, running narrow towards the 
stern. 

F is an iron fresh water tank. Iff feet 
wide tow'ards midships, 7 towards stern, 
(taking the form of the vessel;) length, 
40 feet; height, 6 feet. 

• G. A room of 24 feet long, 15 feet 
high, by the width of the vessel: proba¬ 
bly a coal-store, and for engineers. 

11. Elevation of engines. 

I. Ditto of boiler. 

J J. Iron deck over boiler, for cook¬ 
ing apparatus. 

•K. Fore, or second class saloon, 84 
feet long, 7 feet 9 inches high. 

L. Lower fore saloon, length and 
height as above; 40 bed-places on each 
side of these saloons. 

M and N. Iron-fioored cargo decks. 

O. Air-chamber from boiler to fore 
bulk-head, of the shape of the ship, 
about 4 feet high. 

P. Officers’ berths, &c. 

(I, Sailors* mess-room. 

li. Sailors' berths; r, small w'ater- 
tank. 

S. Water-closets. 

Ship’s stern-post, through which 
the screw passes, and to which the side- 
plates arc riveted. 

U. Shaft from engines to screw'. 

V. Diagonal stay from the ship’s side 
to the stem-post. 

W. Side view of screw stern-post, in 
which the end of the sorew' spindle re¬ 
volves. 

X. Keel uo^cr the screw, uniting the 
stern-post to the vessel. 

Y. Hollow rudder foot, and of such .t 
thickness as to receive the stern-post, 
which forms its pivot. 



DESCRIPTION OP TIPB OREAT BRITAIN*’ STEAM-SHIP. ^48 

Detmli of lioiler and Machinvrif. of the vessel at the engine-room^ with an 
Fig. 1 rcpicacnts a transverse section end view of the machinery and boiler. 



•Fig. 2. ^ A longitudinal section of the boiler, and an elevation of the starboard 
vessel, with a vertical section of the engines. 







































































244 DESCRIPTION OF THE ** GREAT BRITAIN* STBAM-SIIIP. 


Fig. 3. Horizontal sections of the 
boiler, and a general plan of the engines. 

Fi^. 4 and 5. Outline and section of 
a cylinder, steam-valves, and a founda¬ 
tion-plate. 

Fig. 6. Piston valves, to work in the 
valve-cases. 

Figs. 7 and 8. Side and edge views of 
the propelling vanes or screw. 

And 9 and 10. Development of the 
screw. 

The same letters and figures of refer¬ 
ence are used to identify the same parts 
whenever they occur throughout the 
drawings. * 

The Boiler. 

A A A A represents the outline of the 
boiler in figs. 1, 2, and 3, which is about 
11 yards square in the plan. B B B B 
is a vertical section through the fires, 
near the middle of the width, showing 
the direction of the heated air and flame, 
a a, the furnaces; h b, the middle flues; 
and e c, the upper flues. On the boiler 
plan, in fig. .1, the portion marked d d 
shows a horizontal section through the 
line e e, (see fig. 2;) the portion marked 
//, a section through at g g; and the 

{ )art marked h h, a section through the 
ine at t /. 

Within the boiler, and opposite the 
holes for the escape of steam to the en¬ 
gines at O, there is an inclined plate 
fixed, to prevent priming," the top 
edge of which the steam has to pass. 
The entire boiler is divided by two ver¬ 
tical partitions, j j and k k, thereby 
forming three distinct sections, either of 
w'hich may be put out of use if necessary. 
To each section there is a sluice, or slide- 
valve, fixed in the casting at D, with its 
face towards the boiler, the edges of which 
are planeti to form wedges with the points 
upwards, so that by its being drawn up 
by the rod, it isAt the same time forced 
hard between the scat frame and inclined 
brass bars, thcrefbre shutting off the 
steam from that section of the boiler. 
C C C, figs. 1, 2, and 3, are an outline, 
section, and plan of the chimney. 

Through the head of the boiler, above 
the upper flues, there are two wrought- 
iron tubes of about 15 inches diameter, 
forming two holes through the boilers 
“ 'thwart ships.” In each of these holes 
there is a second wrought-iron pipe, of 
: about 12 inches diameter, the object of 
^hich is to form a tie to keep the ship’s 


sides from spreading, and also to act as a 
strut against external resistance. 

The vertical parts of the flues an<l 
water spaces are kept in their position by 
stay-bolts, some of 1^ inch diameter, and 
others of 11 inch diameter, from 15 to 20 
inches apart, and supported by props, 
with shoes and caps riveted to the flues. 

The boiler is to be furnished with six 
water gauges, safety-valves, blow oils, 
water-valves, and all the usual appurte¬ 
nances. 

The Engines. 

D D D D are the steam cylinders, 
which are four in number. E, fig. 4, 
piston j and F, piston-rod. G G are 
sections of the steam-valve cases and 
side-pipes, in which m (fig. 5) is tin* 
steam branch from the boiler, containitig 
the throttle-valve; n is the cxpancion 
slide-valve, working against a fixed plain 
flat face, but perforated with boles, as 
seen at p in ng. 4. g g Q g Rre brass 
linings; r r r is the eduction passajn* 
from cylinder to condenser. H is an es¬ 
cape-valve in the cylinder cover; as also 
at I, for the bottom. J J is the founda¬ 
tion-plate ; K, condensers; hi, air- 
pumps ; N, hot well; P P, boiler and 
bilge pumps; s s, steam pipes to the cn- 
gites; t, beam for parallel motion; u u, 
guide standards for piston-rod ; v, con¬ 
necting-rods to the crank; to, air-purnp 
connecting-rod; P P P P, wood framing 
for support of upper works; Q, main 
shaft; B B, cranks; S, main driving- 
wheel ; T, lower pulley; U, shaft lead¬ 
ing to screw. 

The dimensions of the principal parts 


are as follow:— 

it. in. 

Boiler, (square on plan,) about.... 3.3 0 

24 fires (12 fore and 12 ait) 

Length of fires. C 0 

Width of ditto . 2 0 

TotaLsurface of fire-bar (feet super¬ 
ficial) . 288 1) 

Chimney (diameter). 8 U 

Height of ditto, about. 45 U 

Diameter of 4 cylinders . 7 4 

Stroke of piston. C 0 

Diameter of piston-rods .. 0 9 

Steam piston valves, diameter ...'. 1 8 

Stroke of ditto. 1 2 

Diameter of two air-pumps. .3 9 

Stroke same as in cylinders. C 0 

Two condensers, (wrought-iron, f 

of an inch thick,) length. 12 0 

Width. 8 6 

Average height. 5 0 
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uiiscnrrxiON or tjik “orjjat rkitain” STi':AM-Pinr. 


ft. ill. 

Containing 510 cubic feeti or rather 
more tlian the capacity of a double 


stroke of one cylinder. 

•Steam pipes, diameter. 1 6 

Two fbnndation-plates for cylmders, 

lengtli. 27 0 

Width (parallel). 8 3 

i feight of outside ribs, at the middle 1 10 
Weight of each, from IG to 17 tons 
Length of main wrought-iron shaft 15 9 

Diameter at centre for driving*wheel 2 3 

Diameter for eccentric bearings and 

cranks.T. 2 1 

And is intended to be bored through 
its length 

In diameter . > 0 

Wright in the rough, as from the 
forge, upwards of 16 tons. 


Diagonal framing for support of 


shaft, of very hard and strong 
foreign wood, of from 10 to 11 
idbhes on the side, proposed to 
be cased with $-inch wrought* 
iron plates. 

Cranks, thickness at large hole.... 1 6 

Width at the head. 3 *6 

Diameter of large driving-wheel, said 

to be intended . 26 0 

Ditto of rigger on screw shaft .... 5 0 

Width of both . 5 0 


Keel under screw, 12 inches wide 
on tlie top face, 9 inches under 
face, 5 inches thick. 

Screw stern-post, 20 inches across 
the centre; hole, 10 inches dia¬ 
meter ; ends above and below, 2 s- 
inches thick; width, 14 inches 
parallel; rudder, 6 feet 6 inches 
wide at bottom. 

Distance between the stem-posts.. 11 0 

Height for screw, about . 15 0 

Farther dimensima and particulare. 

** TwiCngth of keel. 289 0 

Ditto from figure-hcaul to taffrail 320 0 

llcam. 51 0 

Total depth from under side of the 

upper deck to the keel. 31 4 

Draught of water when loaded .. 0 

Tonnage per old measurement, 
about 3,500 tons.. 

Diitplacemcnt of water when draw¬ 
ing 16 feet, about 3,000 tons.** 

The plates of the keel arc from ^ inch 
thick in the middle, to 1 inch at the ends; 
and all the plates under, water are from 
ilths to 4 inch at the top, except the up¬ 
per plate, which is fibs. She is clenchcr- 
huilt, and double riveted throughout. 
Towards the extremities, and quite aloft, 
the thicknesses are reduced gradually to 


The ribs are framed of angle iron, 6 
inches by 34 , by 4 inch thick at the bot¬ 
tom of the vessel, and -i^ths thick at the 
top. The mean distance of the ribs from 
centre to centre is 14 inches, and all these 
ribs will be doubled ; the distance is then 
increased to 18 inches, and then gradually 
to a I hiches at the extremities. 

The boiler platform is of plate-iron, 
supported.upon ten iron kelsons, of which 
the centre ones are 3 feet 3 inches deep. 
These kelsons arc formed like the floor¬ 
ings, of iron plates placed on edge. 

The hull is dfrided into five distinct 
compartment^ by means of substantial 
water-tight iron bulkheads. 

The decks, w’hich are of wood, consist 
of the cargo deck, two cabin decks, and 
the upper deck.” 

The ** farther dimensions and parti¬ 
culars,” last given, are extracted from the 
able and valuable treatise on Iron Ship 
Building, by Air. Grantham, of Liver¬ 
pool, and were supplied to him by Air. 
Guppy, and therefore may be pre¬ 
sumed to be correct, though I am un¬ 
able to reconcile some parts with my 
own observation. From the i-eel being 
mentioned as above, it would probably 
be inferred by most readers, that it has 
an external projecting keel^ similar to a 
timber-built ship, but such is not the 
case. The only external projection along 
the midships is the edges of the central 
plate, which lies horizontally, and to each 
edge of w'hich the first rows of plates, 
forming the hull, are riveted. The ends 
of the central keel-plates arc formed into 
long scarf joints and well riveted, and the 
first two or three longitudinal rows of 
plates have their laps, or external pro¬ 
jecting edges pointing upwards, or clench- 
er-build inverted, and above this the 
edges are downwards, in the ^ordinary 
manner, both of which methods appear 
to be based on scientific reasons. 

•* The mean distance of the ribs,” I 
think will be found t(f be from 18 to 20 
inches from centre to centre, instead of 
” 14,” that is, about the midships, with 
gradually increasing spaces towards stem 
and stern. 

At the engine room, for the purpose 
of giving greater strength than appears 
was originally intended, there are nine 
new additional intermediate double ribs 
introduced, and sixteen additional reverse 
ribs riveted to the original framing, but 
in no other part did 1 see the ^‘ribs 
doubled.” 
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DEScairnoN op tub “ gukat Britain” 


STKAM-SIIIP. 


to express the thing intended, and which 
seems pirlicolarly the ease in calling the 
plate iron verticil supports, for the boilcr- 
pUtfonn, by the name of “ kelsons,” in¬ 
asmuch, as there is not one of the ten 
situated in the centre of the width of the 
vessel, to which situation only docs the 
term apply. 

Steam power of engines . . 1000 horses. 

Stowage for coals.1100 tons. 

Will accommodate. 360 passen. 

Dining accommodation for 380 ditto.^ 
Crew will consist «f .... 130 persons 

Is to cost, according to a state¬ 
ment made to the public by 
one of the company’s offi- . 
cials, at the time of the 
Agricultural Meeting . . . £105,000. 
But according to the report 
of the directors at the late 
jpeeting of the proprietors, 

not more than. £76,116. 

The cost of a 46 gun frigate, fully 
equipped 4'ith stores for foreign service, 
is 30,‘268/. during w’ar,* (from which de¬ 
duct 20 per cent, for peace rates,) and rffay 
be built ready for launching by 61 men 
in 12 months at the peace rate. 

There are to be six masts, on which 
W’ill, it is said, be spread 1700 square 
yards of eanvass w'hcn all set, which is 
only about fV^is of that of a 46 gun 
frigate, while the length of the upper 
deck of the Great Britain is about 2fth 
times, and duck surface 2^ times as much 
as the above named frigate, though pro¬ 
bably the area of the midship transverse 
section at the load line is very little more 
in the Great Britain than in that of the 
frigate. The displacement of the frigate 
fitted and fully equipped for foreign ser¬ 
vice, is not quite half that given by Mr. 
Grantham of the Great Britain^ which 
is rather more than a loaded 74. The 
centre of impact of the wind on all the sails 
of the frigate, where it is concentrated into 
one point, is'about 8 feet before ths cen¬ 
tre of flotation, and about 62 feet above 
the load water-line. It is probable that 
this situation of the concentrated force of 
wind on the horizontal line, would be 
found to be nearly in the proportionate 
situation of a great many padme-wheels 
in steamers, find to be the position of 
most advantageous ciFcct whether im¬ 
pelled by the wind on sails, or by the 

* According to Ml. Edge's most able caleulaUoDS 
of ships of war. 


resistance of the water against the pad¬ 
dle-wheels, though it cannot be used as 
an argument against the stem situation 
of the screw propeller, provided the ves¬ 
sel’s head can be kept as steady and with 
a^ little detraction from the “ snip’s way” 
arising from the use of the helm, as if 
the ipipelling force were “forward of 
midships,” but of which there appears 
no record of satisfactory experiments. 

I have been informed by a gentle¬ 
man who witnessed experiments made 
with the ArchimedeSy that he has seen 
the helm “lashgd a-roidships” in calm 
w(4lhcr, and water still, when she has 
made a perfcttly straight line, and which 
proved, it is alleged, how easily the steer¬ 
ing could be effected; but to my mind, it 
proved nothing of the kind, though it 
did prove, that the centre of the screw 
w'as in thp centre line of the plane of 
greatest resistance and immersion. Had 
any other result been obtained in such a 
proportionately long and fine vessel, it 
must have proceeded from some ex¬ 
traneous or disturbing cause. 

The mould lines of the Great Britain^ 
and of her general construction, as w’ell 
as the minutia and details of minor parts, 
appeared to be in beautiful proportions 
and harmony; and without pretending 
to much juagment in such matters, I 
may venture to say, that considering 
the materials used in construction, having 
to provide capacity and strength for 
powerful engines, and a form the most 
suitable for stern propulsion, &b also 
to attun great speed, and other con¬ 
sequent circumstances, that the sym¬ 
metry and gracefulness cannot be sur¬ 
passed, and reflect the greatest credit 
on the nautical draughtsman (I believe 
Mr. Paterson, of Bristol,) for having 
given the lines of construction for as 
elegant a piece of marine archheeture as 
can be found in a^ part of the globe. 
4t the same time I know not that this 
culogium applies to the flatness of the 
sides from the engines for a considerable 
distance upwards, but think it probable 
that such a departure from a more grace¬ 
ful curve may have been decided on 
from an idea that the flatness (which ap¬ 
pears a defect) may be the more effica¬ 
cious in preventing rolling in a heavy 
sea, provided the centre of gravity of 
the whole mass, when equipped for a 
voyage, should be found to be in a fa¬ 
vourable position. The entrance from 
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the ** fore foot” upwards is very fine, and 
calculated to displace the water easily, 
and the “ run” very thin. The vhole 
of the materials and workmanship, both 
of ship and machinery, appear to be of 
the first order. 

Whilst the Scotchman is clamorous for 
the honour of the Clyde, and the Cock¬ 
ney for the Thames-built steamers, with 
the steam appliances to boot, 1 think the 


Bristolians have also a claim to particular 
distinction ; and although they may not 
work sojast, they certainly work as well 
as any of their contempprsries; and con¬ 
sidering the geographical position, as 
well as local advantages of Bristol, it is 
to be regretted that their mechanical ad¬ 
vances have not been so great as at other 
places, and particularly so by the effect 
of recent events. 
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DCSCHIPTION OF Tllli “ GRU,AT IJBITAIN” STJB\M-Sllir. 


The advocated dogma of ** cods-hcad 
and mackerel tail” of former days in ship 
building appears to be passed away. 
Certainly nothing remains of the cods- 
head, and but little of the mackerel tail, 
in the case under consideration. A full¬ 
ness in the midships, for the peculiar 
construction of engine, was necessary; 
from this to the extreme point of the 
bows seems admirably adapted for cutting 
the waves and going easily through the 
water, and probably approaches as near 


the figure of “ least resistance” as pos¬ 
sible, while, at the same time, a consi¬ 
deration of the vertical sections forward 
will show that there is little to be appre¬ 
hended of its being a ** wet ship.” The 
bulk of displacement being greatest about 
the centre of gravity of the vessel, there 
will necessarily be much less disturbance 
by the waves, and a shorter voyage there¬ 
by to New ‘York than by the “ full bow,” 
though in the same track. The artificial 
bow of dead water in front of the ** cods- 


Fig. 1. 



head,” w'hich is to the present day in¬ 
sisted on' by some nautical men, must 
surely be a fallacy. 

The beams or joists for the support of 
the several decks, are bars of apparently 
3 inch angle iron, with a joist bar of 5 x ^ 
inches riveted on the sidc-~distance gene¬ 
rally of the joists from 2 feet 4 inches to 
3 feet. The dSek planks are fastened to 
the angle iron by screws from below'. 
These angle iron bars are firmly se¬ 
cured at each end to the vertical ribs, 
which will afford a support to the sides in 
resisting both external and internal pres¬ 


sure, and are supported in their length 
b); longitudinal oearos «nd stanchions. 
To provide against the possibility of the 
entire structure sprinting or bending ho¬ 
rizontally, there is placed between the 
angle iron bars and deck planks a series 
of diagonal flat tension bars, forming a 
continuous horizontal truss from end to 
end in each principal deck, riveted to the 
angle irons at the crossings and at the 
ends. 

On the angle iron beams of the lower 
decks there is an iron plate of from 2 to 
3 feet wide by half-inch thick, running 
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along against each side of the vessel, 
the edge of wbicli is fitted up against 
the ribs and riveted on to the Hat angle 
iron beams. This continuous plate is 
made of the ordinary boiler plates, united 
at the end with a jointing fillet “ single 
riveted" to each, and over it arc laid the 
deck planks, to which they arc bolted; it 
being thcrelbre firmly secured lietneen 
the bea:ns and planking, cannot fail to 
aid very materially in resisting any sud¬ 
den and partial .'isistincc externally, and 
to maintain the original form. 

The upper, or inaiy deck, is planked 
longitudinally 9 inches thick in the mid¬ 
dle, G inches near the siHcs, from which 
there is a mass of timber forming the 
“ water ways” increabing from G inches 
to about 2 feet in depth against the out¬ 
side plating, forming a curve surface 
against the ship’s side above and below, 
to admit of which, the iron beams arc 
bent down at the ends. 'L'iie planking 
of the first saloon deck consists also of 
longitudinally laid planks ti inches wide, 
‘I inches thick, with “water ways” 10 
inches thick at the sides; and, as it lies 
onthchefurc'Uicntioncd horizunlal plates, 
the projection is all above the surface of 
the deck. Tho planking of the third 
(leek runs across the ship, with G x *1 inch 
\vat(!r ways, as in that immediately above. 

Mr. Grantham thinks that cabins, 
decks, masts, {(ic., uill uUiinal(‘ly be made 
of iron. To decks made of iron plates 1 
think the sailor would have a very stand- 
hnj objection, and iron fittings for cabins 
would not be very con.sistentvvith the re- 
(piircnienfs of refined society. Mr. G. 
has entitled himself to great credit for 
having given the subject of iron ship 
building a must interesting and masterly 
investigation. 

Mr. Fairburn says, that plate iron will 
bear a strain of 22.1 tons, in the direction 
of its fibre, per square inch, and still 
inure across thb^fibre; while the Frankjin 
Institute make it rather less, as any one 
would from cumnUon experience expect, 
but this docs not materially affect the 
present inquiry. He also says, that dou¬ 
ble riveting is stronger than single, in 
the proportion of 70 to 56; or, the 
strength of plate being 100 single rivet¬ 
ing, will be 5G and double 70 respect¬ 
ively. A plate 2 feet wide x ^ thick will 
b(‘ar a strain in the direction of its length 
of 337 tons, and at the joints, if single ri¬ 
veted, 189 tone, both vertically and hori¬ 


zontally (the plate being nearly of equal 
strength in both directions), whilst it will 
re(iuire, in a timber-built ship, fir planks 
of about 4 inches thick, to be of equal 
sectional strength, and w’hich will be 
making no allowance or deduction for 
the butt joints. In this comparison of 
strength, 1 have entirely disregarded the 
frame timbers in timber-built ships, and 
ribs in those of iron, and shall only con¬ 
sider each as forming the frame work. 
A horizontal seam of rivets as above, if 
lOG feet in hmgth, will bear a strain of 
9150 tons, whilst the strength of a plank 
joint, independent of the trenails (which 
p4ces both under the same condition), 
is nothing. 

This absence of union and strength in 
the planking joints of timber ships is the 
primary cause of their weakness, and but 
for the friction and compression caused 
by the caulking, in horizontal planking, 
would be much more so. To this cir¬ 
cumstance, chiefly, may be attributed the 
“ hogging ” or dropping of the extrerai- 
fies of a ship by the ’unsupported over¬ 
hanging ends, on its being launched and 
taking its immersed support on the water, 
which I have understood has occasionally 
amounted in ships of war to from 8 to 10 
inches. 

The diagonal planking of Seppings is 
admirably calculated to make a much 
betU'r use of materials than the former 
plan, for by the planks crossing each 
other, and forming an infinite number of 
triangles with the apex downwards, and 
the upper parts being united by strong 
tension stringers—^probably the strongest 
wooden fabric possible is obtained. This 
observation may raise the question (much 
easier asked than answered), why it is 
that the diagonal plan was not in use 
much earlier, since every boy who 
rides on a five-barred gate knoWs that 
without the diagonal his horse’s head 
would drop y The very best combination 
of woixl, or of wood and iron, that cau 
he devised, appears, however, very far 
below the strength which may be ob¬ 
tained by plates of iron in forming the 
hull of a snip. 

The greater capacity of an iron-built 
ship will also be a mattbr of consider¬ 
able importance; as, from the absence of 
floor and frame timbers, kelsons, linings, 
deck-beams, and knees, the stowage will 
be materially increased over a timber 
ship, though the external dimensionB be 
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the same, and which, in the Great Jiri- 
taiiif 1 imagine would not be less than 
1000 cubic yards. 

As the form may easily be maintained 
by internal framing, bracing, and truss¬ 
ing, what is there to limit the sir.e of 
ships, except the draft of water in ports, 
mercantile convenience wharfs, quays, 
&c. ? 1 do not see any reason connected 

with the construction, or in an engineer¬ 
ing point of view, niiy the Great briiain 
may not hereafter be considered an or¬ 
dinary sized vessel, instead of being “out¬ 
rageously large*’ as she is now called. 

There may be more advantages ob¬ 
tained by large steam vessels than at pre;- 
sent occur to me, but 1 will mention 
what appear some of the most prominent. 
The greater the length of a vessel the 
greater will be the broad-side resistance 
agains^ the water, and consequently less 
“ lee way” will ensue, and less will be 
the disturbance by waves from a straight 
line, and consequently, the velocity will 
be less detracted by the water impinging 
against the rudder. Adverse storms and' 
heavy seas will be of less consequence, 
and such as would founder moderate size 
ships may be regarded in a large one as 
insignificant. The displacement, and 
therefore capacity of the vessel increasing 
as the cube, whilst the section of resistance 
increases as the square of dimensions, it 
follows that a loss proportion of pow'cr to 
tonnage w'ill be sulheient. Large en¬ 
gines and large fires will work more ad¬ 
vantageously than small ones. 'J'he fric¬ 
tion of parts generally will increase as 
their diameters, whilst, the areas under 
pressure of useful effect will increase as 
the square of the diameters, and twisting 
or torsion as the cube of the diameters. 
Radiation of heat also from the surface of 
boilers, steam-pipes and cylinders will 
follow the same law. 

What the durability of iron plates in 
a sea vessel may be, does not appear^o 
be very clearly established. Mr. Mallet 
says, that a half-inch plate will last 100 
years exposed to sea w'atcr, but it must 
be considered that the inside of the bot¬ 
tom of a ship will be exposed to the 
bilge-water, and therefore the period will 
be reduced to .'>0 years. If in 50 years 
a half-inch plate be half worn away on 
the outside iiy corrosion, and the other 
half be reduced to an oxide on the inside, 
it is perfectly clear that it could not form 
part of a ship, even 25 years, when the 


average thickness would be reduced to 
•V-ineb ; besides, corrosion will not go on 
uniformly, some parts w'ill be nibbed 
quite through, whiut others will be much 
less affected. This is a matter requiring 
more research. 

But of all the patent plans for the 
. “ galvaryzation of iron” to prevent oxy- 
dation, brought forth a few years since, 
1 do not know' of one that is in use. 

The first iron steamer, as appears by Mr. 
Grantham, was the Aaron Alanby, con¬ 
structed by the Horsley ('ompany in 
18*21, and L am plq^scd to see that she is 
still in use, from the circumstance of 
having been present at Horsley wdien the 
parts were .shipped into the canal boat. 
My recollection of the thickness of the 
plates is irnporfect, but I have an impres¬ 
sion that they were not more than yVths, 
if even so much, and that all tbc joints 
were Hush. Mr. Grantham thinks that 
“ plates may probably be yet required of 
much greater strength than fths of an 
inch thick.” Surely no peaceful mari¬ 
time occupation can require it, and as 
good citizens of the commonweallh we 
ought no longer to indulge ip forming 
plans to defeat cannon balls, for which 
only, or “ hammering on rocks” can 
such a thickness he required. If larger 
vessels than tht; Great Britain are built, 
and more strength be considered neces¬ 
sary, the most advantageous <lispositiun 
of it would be in rih.'t and hones and not 
in the sitin. 

The Machinery. 

The boiler, as will be .seen by the ac¬ 
companying section.s, presents a great 
quantity of surface to the action of the 
fire and heated air, and appears amply 
strong fur condensing engines. 

In wooden-built steamers there is an 
absolute necessity to guard against the 
possibility of the timbers taking fire; and 
for ^bis reason the boilei^' have been 
constructed with water spread all over 
the surface of the bottonft below the fires; 
but as the same necessity does not exist 
in iron vessels, it occurs to ihe that the 
entire quantity of boiler plates and water 
below* the line of tlie fire-bars, l>ut for 
the deposition of salt, is nseless and un¬ 
necessary, 11 is not to be supposed that 
any porlion of the current of fiamc will 
dip down at the back of the bridge and 
impart heat to the sideSy even much less 
will it touch the bottom, and then creep 
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up agR^inst the back before it escapes to 
the upper flue; the cause of the air 
being drawn ^nto the fire, being the in¬ 
ferior specific gravity of that contained 
in the chimney,*caused by its expansion 
liy heat ; and as the drawing power of 
the chimney extends to the fire, the cen¬ 
tre of the current of heat will take the 
shortest course (except, that some trifling 
deviation will take place in the curves 
of the currents at the bends of the flues), 
and all flue space to W'hich the current 
(Iocs not extend, will be occupied by the 
heavy carbonaceous gases in a quiescent 
state, possessing a very small power of 
transmitting heat from the current to the 


flue plates. I believe in almost all cases 
of boilers with large flues, by far the 
greatest quantity of heat is imparted to 
the water by the roof of the fire-place, and 
flues, and my present impression is, that 
w'ere all that mass of water, amounting to 
probably not less than 2,500 cubic feet, 
or about 70 tons weight, and nearly 40 
tons of boiler work removed, and the 
bottoms of the flues made good in ano¬ 
ther way, the heating power and effect of 
the boilers would be still nearly equal. 

If this view of the question be correct, 
there is then also a sacrifice of space un¬ 
der the boiler of about 20 feet long, by 
the width of the ship, and at least 6 feet 
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hijih in the centre, which might have 
been available for spare sets of engine 
work (if it be intended to carry such,) 
or other heavy stores, which would 
comTOnsate for the centre of gravity of 
the boiler being raised, should that be 
considered an object. 

It will probably be said, that this boiler 
space is necessary for the reception and 
subsidence of the salt, and that less 
would not do. But it would still appear 
that, were the whole of the bottom raised 
up to about a level with the top of the 
bridges, some advantage in heating would 
be obtained, a considerable space be gaiiv 
ed for other purposes, and ample room be 
left for the subsidence of the heavy saline 
water, combined too with an equally ef> 
fective arrangement for ** blowing off.” 

• The Engines. 

I find it is still believed by some per¬ 
sons that the engines are to be constructed 
on the ** trunk principle'* of the late Mr. 
Humphreys; but such is not the case here 
adopted, but rather approaching the pa¬ 
tent plan of Sir Mark Brunei, at least in 
the position of the cylinders, except that 
instead of the cylinders making a right 
angle, or 90'^ with each other, they stand 
at an angle of 60**, or thereabouts. From 
the dimensions and particulars already 
given, your readers will have so far be¬ 
come acquainted with this branch of the 
subject as to render it superfluous to do 
more than advert to such additional de¬ 
tails as appear to possess novelty, and 
may therefore be interesting. It will be 
observed, that the foundation plate has a 
conical depression of about 12 inches, 
into which the piston dips; this depres¬ 
sion fits into the bend of the ship, and is 
therefore taken advantage of in depress¬ 
ing both faces of the piston, and also 
dishing the cylinder cover to about eight 
inches at the centre, thereby affording 
the connecting rod to be that much 
longer. The piston is cast with its top 
and bottom face, arms, and outer ring, in 
one piece; and for the purpose of fitting 
in the keys to fasten the rod there are 
two holes, into one of the spaces between 
the arms, through^ which the fitting and 
fastening is performed, and which holes 
are then stopped by circular plates, with 
valve mitre edges, and made fast. The 
rubbing, or "metallic'’ surface of the 
piston, is one ring of cast iron, cut open 
at one point, with a halMappc-d joint, 


depth 7 to 8 inches, to be packed behind. 
The nuts for holding down screws for 
the packing ring are turned cylindrical, 
and inserted into holes of 21 inches dia¬ 
meter, drilled in the top of the piston. 
The holes to be expanded by beat, and 
the nuts Inserted cold, so as to ^ held 
in by friction, and probably farther se¬ 
cured by a tap screw, but this I did not 
notice. How much better this plan may 
be than either mortice or dovetailed nuts, 
I am not prepared to say. 

The piston rod ia forged w'ith an eye 
at the top for the connecting pin, and the 
lower end in tb« piston is parallel, or 
nearly so. The guide frames for the top 
of the piston rod are fixed to the cylinder 
cover. 

The shells of the piston valves are 
brass cylinders with steam openings, as 
shown by the sections, having a " twist," 
apparently for the purpose of causing the 
wear to be more uniform. On the out¬ 
side of this brass casing there is an an¬ 
nular chamber leading to the cylinders. 
The piston valves arc also each furnished 
with a cast iron expanding ring, as lie- 
fore described, for the cylinders. (Had 
my old friend, the late talented Arthur 
AVoolf, adopted an arrangement of this 
kind in his " steam plug’* to his small 
cylinder, he would have been more suc¬ 
cessful.) This form of valve, side pipes, 
&c., makes a convenient arrangement, 
but still leaves the question open as to 
whether it is better, if as good, for large 
engines, as the lantern valve of another 
scientific gentleman (of whose kindness 
and urbanity 1 have a very grateful 
recollection,) the late Jonathan Horn- 
blower. 

These valve pistons are to be worked 
by eccentrics in the usual wa^; but 1 
understand the " reversing'* is ft> be 
effected by an 8 feet spur-wheel 1mm ng 
attached to the eccentric, with a pinion 
to slide into gear with the wheel, on the 
spindle of which pinion*there is to bo a 
spoke-wheel, similar to a tillcr-whecI, 
and the eccentric is to be driven by the 
main shaft through the intervention of a 
" sliding clutch.” 

The expansion valves are similar to the 
sliding ventilators used for adipitting hut 
air into building, and there being four 
openings in the length of the valve, the 
orifice opened for the admission of steam 
to the valve pistons will be four times the 
length of stroke of the valve, whatever 
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bat may Iiappcn to bo. Throttle valve 
of the usual kind. The air pump.s (brass 
lined) are to stand partly in the condeii- 
Rcrs, with the foot valves at their lower 
ends. Air pump rods (iron, brass cased) 
have also an eye at their upper eiul for 
the conncRing pin. The connecting 
joint of the air pump is kept in its right 
line by parallel motion rods, by one set 
of which are moved the boiler and bilge 
pumps. The connecting rods of two 
cylinders and of one air pump arc at¬ 
tached to the same«crank pin, and the 
bearings ou the crank pin arc turned 
spherical. '' 

The most c.xtranrdinary part of the 
whole machinery, and more particularly 
deserving notice than any other, is the 
wrought iron main shaft, made at the 
Mersey Iron Works, l/ivcrpool. In the 
rough it appeared quite sound, and 
nearly as well hammered as an anchor. 

I have also seen it since it was turned, 
and partly bored, but did not under¬ 
stand there were any serious defects in 
it, though it was said to be “ hollow’’ 
in places.. 

The model exhibited to the public has 
its cranks in opposite directions from the 
centre of the shaft, and which the exhi¬ 
bitor said was correct; I have therefore 
drawn them so, although it is probable a 
better position will be found. It also 
exhibited a plain sfrap driving-w'hcel on 
the main shaft, with a pulley below on 
the screw spindle, which, it was said, is 
to make 00 revolutions per minute; but it 
appears tliat the method intended to com¬ 
municate the power from the engines to 
the screw, as also the construction of the 
screw, is not yet decided on, although it 
was said to be “all nettled." 

The whole of the work appears ex- 
treimny well executed, the details to have 
been considered with great care and judg¬ 
ment, and Sic proportions, with V^oinc 
exceptions, arc well maintained. AVlien 
finished, and set to work, 1 have no doubt 
thi^ will prove good engines. 

In all combinations of machinery, there 
are reasons for preferring particular ar¬ 
rangements ; and should the screw' pro¬ 
peller prove as efiective as lias been spoken 
of, the reasons for this arrangement of 
machinery will be sufiicient to entitle it 
to public approbation; but, otherwise, 1 
believe it will be admitted, that any po¬ 
sition for a large steam cylinder, out of 
Me verticalf makes but a second-rate 
aflair. 


Tile condensers being of more than 
the usual proportions, may be expected 
to make a more uniform vacuum than is 
generally found to exist; and to produce 
n better lest card, though perhaps not 
higher, or even so high as the “ patent 
best” of J5() inches. 

I saw none of the endless schemes of 
which so much w’as said yesterday, and 
so little will be known to-morrow. Still, 
if schemes he not introduced, we can¬ 
not reap the henefi'is. For instance, the 
patent condenser, with its 14 miles of 
4-inch pipe, and 40,000 joints, saving 1.5 
per cent.—patent boilers, 2.5 per cent.— 
patent fuel, !10 per cent.—smoke burners, 
J5.5—rotary engines, 40—patent engines 
with slots in the sides and trunks in the 
middle, besides all that never-ceasing 
v.nriely of patent pad(lle.s and patent pro¬ 
pellers, (one screw that is to be except¬ 
ed,) calling into use so many high-sound¬ 
ing n.'itiies, and flourishing more geo¬ 
metry than Euclid ever dreamed of. 
Think of the boundless W'calth which 
must accrue to that man who would be 
bold enough to amalgamate all these ele¬ 
ments into one vast machine, that w'ould 
reejuire so inucli less than nothing to 
keep it going, and have “oceans” of 
])ower to spare! 

Here would be a “ mammoth” indeed I 

I will not prolong this paper by dis¬ 
cussing the merits of the screw as a pro¬ 
peller, or trouble you with an opinion; 
besides, neither you nor your readers 
w'ant it, for yon have them of all shapes 
and sizes, and to suit every purpose and 
ftincy. 

There arc decided disadvantages inse¬ 
parable from the use of the paddle-wbecl 
system, such as the great weight of upper 
works, shafts and engine framing, wheels 
and framing, paddle-cases, and a variety 
of ponderable matter, all tending to keep 
the centre of gravity in an elevated posi¬ 
tion ; greater exposed front surface to 
head winds, or side surface with wind on 
the beam, and with the Ice paddle im¬ 
mersed to a great depth, and the other 
frequently whirling in the air; loss of 
steam power, arising from the obliquity 
of paddles ki entering and quitting the 
water, forcing some below and throwing 
much above the surface; from the great 
immersion of paddle-wheels on leaving 
port w'ith a full cargo, and too little when 
light; strain and tremor from machinery 
running through the upper part of the 
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vessel, and consequently the necessity for 
;?reater strength in the upper works; 
besides the inconvenience to passengers 
and crew, arising from not having a clear 
deck and clean sides. 

The disadvantages of the screw are 
generally of a different kind, perfectly 
free from those attendant on the paddle- 
wheels. Until an efficient rotary-engine 
be forthcoming the reciprocating piston 
must be used, and as the number of revo¬ 
lutions produced bjs reciprocating en¬ 
gines will be found nearly in the inverse 
ratio of their nominal power, it is clear 
that the revolving speed will be rauci]i 
less in large engines than small ones; 
hence, a difficulty will arise in producing 
such a combination of machinery fur 
converting, say 18 alternations of great in¬ 
tensity of power into a groat number of 
revolutions as shall be effective, lasting, 
and not objectionably unpleasant to the 
passengers. Spur or bevel goer wheels 
willjcffect the purpose; but then, there is 
the “continued clatter of iron tongues. * 
Straps will do, provided they be wide 
enough, or if narrow, strong enough: 
but let us sec how the matter stands. 

Assuming as data:— 

Tower given to main shaft 1,000 horses, 
or 09,000,000 pounds. 

Tislon to travels 10 feet, producing per 
minute 18 revolutions. 

Circumference of driving wheel 80 feet, 
will give for the velocity at circumference 
of driving wheel per minute, 1,410 feet. 

Strain atw'orking or ])itch lino, 22,000 
pounds, will require, if iron spur geer, 
according to good practice, and if a 4 inch 
pitch be adopted, that the width of the 
wheel or wheels (if divided) be about 4 j 
inches. If by strap, belt or combina¬ 
tion of ropes of any description on plain 
surfaces, the width being 5 feet, and 
circumferential contact on pulley G feet, 
that the tightness be such as to pjio- 
ducc an adhesive contact on each square 
foot of 76G lbs. (The atmosphere is said 
to^ assist in the adhesion of straps, if 
so, in what way, and how much ?) Or 
it would require, if of common leather 
strap, according to good durable manu¬ 
factory practice, *that its width should 
be, 67 feet G inches, w’hich is not much 
above half the width for single straps. 

Have you not lately w'ritten, Mr. Editor, 
that there is some new plan for such a 
purpose, by the use of plain surface con¬ 
tact ? He ought to be a wise man who 


will say it is impossible, yet perhaps there 
are such daring spirits. 

Although 1 apprehend there never has 
been a band, or strap, used in the slightest 
degree appr(<aching to what is here re¬ 
quired, still 1 am of opiniou that such a 
conibinatjon of materials may be produced 
as would accomplish the purpose: 1 will 
therefore dismiss the question as being 
one of surmoimtable difficulty. 

The stern stuffing-bo.K cannot be said 
to be a difficulty, though it has been 
urged as an objection and disadvantage 
consequent on the plan, and so, indeed, 
it is, to a tmall ilctent. I presume it will 
be considered advisable rather to permit 
a small quantity of leakage (which under 
such a head of w’ater need be very tri¬ 
fling) than by making it w'aler tight, 
thereby increase the amount of friction. 
The whole available power of 1000 horses 
being communicated to the spindle, and 
from the spindle to the screw', causing it 
to revolve, but which is given back to the 
spindle again in another shape, that of 
])vshin</ forwardt it is clear that the 
whole force is transmitted fron\ the “ in¬ 
board” end of tlie screw to the vessel, 
and as both tlie power and velocity will 
be considerable (taking not less than 
IJ million turns in a fortnight’s steam¬ 
ing), the surface of the end of the spin¬ 
dle, as also what it pushes against, are 
matters of no trifling amount, to be free 
of undue friction and of durable mate¬ 
rials. The journal of the spindle as well 
as the socket of the rudder stern post 
must be of such materials as are the least 
likely to suffer by abrasion in sea water, 
and with as little friction as po.ssiblc. 

And “ last, though not least,” but by 
far the greatest, comes the screw. In 
order that a vessel may be propelled 10 
miles an hour by the screw, 1 undclstsind 
it is found that the progressive velocity 
of tly) screw must be 12 nviles an hour, 
or j( forward faster than the vessel, and 
supposing such to be correct, or there¬ 
abouts, and that the screw makes 80 re¬ 
volutions per iiiiriiute, the pilch of the 
screw (or, perhaps, the base of the 
inclined plane will be an expre.ssion as 

/.V280 X 12\ 

well suited) must be gOxBO / 

= 19 feet 2 inches, whether it be a 
complete one entire thread, similar to 
the first Archimedes, two half-threads, 
similar to the present Archimedes 
(which I And is G feet diameter by 5 
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feet long each), or similar to the Great 
i9rtVaiii'model, and shown in figs. 7 and H, 
still it but slightly afieets the present 
inquiry. Allowing the diameter of the 
Great Britain screw to be 15 feet, the 
diameter of the circle of effect would be 
about 12 feet 6 inches, or 39 feet 6 inches 
circumference; therefore the rotohanical' 
constructions, if developed to a straight 
wedge, would be represented by A B, 
fig. 9,' line of axis; G D, distance passed 
over by one revolution (13 feet 2 inches); 
D E, circumference of circle of total 
effect; and C E, acting face of the screw. 
The amount of resistance caused by the 
friction or adhesion of the water on the 
face of the screw will very much depend 
on the smoothness of the surface; or, 
probably, a thin disc of water will be 
carried round with the screw, and the 
friction take place amongst the particles 
of water at some slight distance from the 
face. F G, fig. 10, shows the divergent 
lines of the cone of motion communicated 
to the water, and, if the above premises 
be correct, it appears to promise a greater 
effect than has generally been expected, 
inasmuch* as the direction of impact of 
the screw does not make so great an 
angle from the line of tlie axis. 

1 think this mechanical construction 
will prove to be not far from the truth. 
As, however, 1 am merely describing 
the character and quality of the draw¬ 
backs on each plan, 1 will leave the 
question of their amount to other and 
abler heads, but 1 consider that one prac^ 
tical fact, one fair experiment, with both 
plans, in which every poesihte circum^ 
etance and contingency shall be as much 
as possible alike, so that the result can¬ 
not be questioned, is worth more, for 
settling a matter involving so many in¬ 
tricate conditions and calculations, than 
all the algebra that was ever strung to¬ 
gether. ^ 

All the machinery is in a foi^'ard 
state, and a great part ready for putting 
into the vessel. The boiler is nearly 
finished, and in the joiners’ work, of 
cabins, berths, &c. considerable progress 
has been made, but it is impossible to 
give an opinion as to the time when she 
will be ready for sea. 

In daily life oceurrenees happen which 
are called accidents, but 1 am a little 
sceptical that such is a proper term* for 
most of them. 1 know there are many 
acts of carelessness from which fre¬ 


quently disastrous consequences ensue. 
Accidents at sea, and land, too, there are, 
but they are from elements beyond our 
control, and therefore 

" The best laid schemes o’ mice an’ men, 

Gang aft a-gley." 

I know not either that the ** vasty 
deep” could furnish forth from Vulcan’s 
workshop, even with mermaids’ help m 
boot, such appliances as would repair 
an accident to screw, .shaft, 'br bearing, 
for be it rcmembc;fed there can be no 
“ tightening up bolts,” no examining 
bearings, and other little attendances 
which all machinery cither has or ought 
to have; but if any thing be wrong the 
vessel must go into dock, and be laid dry 
as low as the spindle at least, except there 
be means provided for slinging, unship¬ 
ping, and lifting it over the stern quarter, 
though the whole of the stern inacHincry 
is so simple, and of such few parts, that 
derangements ought to be few, if any, 
and should such occur may probably be 
• examined by the use of a diving-dress 
and rope. 

The Great Britain is being constructed 
in a dock excavation, to which an en¬ 
trance is in progress of building, which 
is to be closed by a floating caisoon. The 
bottom of this dock is 12 feet below the 
surface of the water in the harbour, and 
as her ^ttom stands a w’orking height 
above the bottom of the dock, it is pur¬ 
posed to pump water to a higher level 
than the harbour, so as to reniovc the 
supports and allow her to drop and to be 
floated out. 

It is contended by many nautical men, 
and some eminent in the profession, that 
the situation of the propelling force being 
at the stern will cause the vessel to run 
very wild in a head wind, and-to coun¬ 
teract which the rudder will be in such 
constant requisition as to cause a consi¬ 
derable loss of power; but, as 1 said be¬ 
fore,, dne sound and settled fact is w&rth 
a thousand opinions. 

Taking all circumstances into consi¬ 
deration, it does appear that if by the 
use of an equal weight of fuel the ** duty’* 
performance of the screw be nearly equal 
to that of the paddle-wheel, and that the 
whole of the machinery be so constructed 
as to be lasting, and not unpleasant to 
passengers, it has the merit of being free 
from some serious inconveniences of the 
paddle-wheel^ such as, great top-heavi¬ 
ness, opposition of .the paddle-boxes to 
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the wind, &c., and possesses these advan- 
tages besides,-namely, that strength in 
the upper part of the ship is not required 
to support machinery, and that the deck 
is clear—a great comfort to passengers, 
and of great convenience In management 
of sails and working'the ship. 

I understand it is the intention of the 
Directors to use wire standing rigging, 
which appears admirably adapted for the 
purpose nnm its being less in size, and 
therefore presenting less surface when 
under *' bare poles,’* from its being lighter 
than rope, strength for strength, irom its 
greater dnrabilily->for if oxydation be 

J irevented there se.'ms no limit to it, and 
rom its maintaining nearly a permanent 
length, and not requiring frequent '* set¬ 
ting up,” as is the case with rope, and 
probably it is more particularly appli- 
cab!# to iron vessels than wooden ones, 
froni the rigidity of the former not re¬ 
quiring the elasthity that may be service¬ 
able in the latter. 

There being two plans lately brougl^t 
forward for the' protection of sliips from 
lightning, I may be permitted to say a 
W'ord or two on that subject, as it is by. 
no means an unimportant consideration. 
Mr. Snow Harris, of Plymouth, proposes 
to let in a slip of copper to the side of the 
masts, from the highest point of the main¬ 
top-mast, and to continue the same to 
the deck, and through the ship to the 
water. Mr. Andrew Smith, of London, 
uses copper wire rope, from the same 
|>oint aloft, but brought down by the 
sides of the shrouds and crosstrees, &c., 
direct to the ship’s side, and then, if in 
wooden vessels, to the water, or to the 
copper sheathing. The advantage of 
the latter plan over the former appears 
to be as follows. Electric fluid is con¬ 
ducted over the surface of metallic 
substances; and, as a slip of copper may 
be so divided into wires as to have its 
original surface increased from ten to 
one thousand fold, it is clear that a very 
much less quantity of material, formed 
into wire, will be equal in its conducting 
power. The contMuiiy of a rope is 
much easier maintained, at the interrup¬ 
tions of caps and crosstrees, &c., and by 
its being led direct over the side by tlie 
shrouds, there is not that liability of in¬ 
terruption to the electric “circuit” which 
would ensue to slips of copper at the 
masts, crosstrees, decks, &c. We have 
lately witnessed serious “accidents” by 
VOL. XXXVII. 


lightning to buildings; but may not sonae 
part of it be found to have had its origin 
in the conductors being broken, of an in¬ 
sufficient surface,and perhaps scarcely ever 
thought of ? On land, there are innumer¬ 
able points and projections forming con¬ 
ductors (though mostly imperfect) which 
assist to restore ^he equilibrium between 
the clouds and the earth, when in con¬ 
trary electrical states; but it is quite easy 
to imagine millions of acres of clouds 
highly charged with electricity, cither 
positive or negative, floating over the 
sea, ready to commence war with the 
waters beneath, if in the opposite electri¬ 
cal condition; And shouid a solitary ship 
be near, unprovided with good and suf¬ 
ficient conductors, the probability is that 
an “ accident ” w'ould happen. 

On commencing 'this task, I intended 
to confine myself to a faithful, straight¬ 
forward, though concise description of 
this vessel, without departing either to 
the right or left in extraneous matter; 
but 1 find 1 have rambled a little out of 
the line of description, and into compari¬ 
sons and investigations; though, having 
no prejudices or interest cither way, my 
only aim has been to afford your readers 
a correct account of the magnificent 
Great Britain. 

1 remain. Sir, your obedient servant, 

J. 11. Hill. 

98, Chaiiceiy-lane, August, 1842. 

inON LIGHTHOUSES. 

Sir,—It is just six years ago since I ad¬ 
dressed you on the subject of an improved 
iron lighthouse, on a principle altogether 
different from any wiiich had ever before 
been presented to the public; and the 
advantages which were proposed to be 
gained by it, were stated to be manifold 
and of the very highest importance, in¬ 
asmuch as by its adoption, thousands 
upon thousands of pound| worth of valu- 
anle property, as well as numbers of our 
fellow' men, who brave 

—the dangers of the seasg" 
might be annually saved from perishing. 
The great novelty of the idea, which was 
then presented for the first time to the 
public (as might be best gathered from 
the very rude sketch which accompanied 
my letter, and which you inserted at the 
commencement of your 26th volthne), 
was the adoption of a mode of construc¬ 
tion by which all the enormous force 

s 
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which is exerted oa the shaft of ordi¬ 
nary Ii<,'htliouses by the destructive vio¬ 
lence of the winds and the waves, would 
be ciuirely got rid of by elevating the 
keeper’s house and light room to a height 
sufficient for the purpose, on a metal¬ 
lic column of aftoul two or three feet 
in diameter^ which was proposed 
to be kept in position by chain cables 
in the manner shown in the sketch. 
In lieu of chain cables, however, it oc¬ 
curred to me shortly afterwards, that 
tension rods of wrought iron would be 
preferable; and in unfinished drawing, 
which I subsequently sent to you, these 
tension rods were shown,* which circum¬ 
stance, 1 have no doubt, Mr. Editor, you 
well remember.* 

This mode of construction I stated to 
be much siromjer than the old one; 
and, at the same time, (which is a mat¬ 
ter of the greatest moment,) much 
clteaper. 

Up to the present moment, 1 am not 
aware that any of your readers, or cor¬ 
respondents, have called in question the 
correctness of the principle, or any of the 
statements which 1 then made: on the 
contrary, X*think that its excellence has 
been publicly acknowledged in the erec¬ 
tion, by the Corporation of Trinity House, 
of the lighthouses on the Maplin Sands, 
and atl'lectW'oodon Wyre; and although 
these are not constructed exactly in the 
manner which 1 proposed, wood being 
employed both for the column and stays 
instead of iron (and, according to my 
judgment, in a very clumsy manner), 
yet the grand principle which 1 advo¬ 
cated, namely, that of having the struc¬ 
ture q/>en to the sea, so that there is uo- 
tliing fur the waves to be exerted upon, 
has been most triumphantly established. 

These experiments (for experiments 
they can.only be called) have more than 
ever convinced me of the value of the in¬ 
vention, and qf its practicability; and 
laying claim, as L believe I am justly 
entitled to do, to Sm invention so valua¬ 
ble, and which promises to be so useful, 
1 would henceforth undertake to con¬ 
struct lighthouses in any situation, whe¬ 
ther on a sand bank or on a rock, for 
one-tenth of the sum which any stone 
one w'ould cost, in less than one twen¬ 
tieth part of the time, and which should 
be at least ten times stronger! 


* Ecifectly.—£j>. M. M> 


From the praiseworthy efibrts which 
you have ever made on behalf of the 
rights of inventors, I am emboldened to 
ask the insertion of this letter in your 
highly valuable journal, satisfied that 
the invention is one from which innu¬ 
merable blessings nfUst ultimately flow, 
not only to this country, but to the whole 
maritime world. 

1 am. Sir, yours, &c., 

John Lake, C. £. 

August 31, 1842. 

—• 

PURE WATER V. IMPURE C18TERNAGK. 

^ir,—The subject of “Filtered Water” 
is again agitcUed, and the legislature is to 
be called upon to enquire, 1. Whether 
the Water Companies Jiave effectually 
filtered and purified their water, to the 
extent of their engagements? 2. >^he- 
thcr the water supplied may not he fur¬ 
ther improved ? <1. Whether it might 
not to be so improved ? 1 am not going 

to forestall the result of these enquiries, 
dt* to furnish an answer to them; but 1 
cannot help calling the attention of your 
readers to a common sense view of these 
matters, which 1 have never seen taken 
by any public writer on this question. 

The proposition with which 1 shall set 
out is, that in almost every case, the 
water at present supplied by the several 
companies, whatever may be its state of 
comparative purity, is materially dete¬ 
riorated before using, through want of 
cleanliness on the part of the consumer. 
If a master sends his servant to the 
spring fur water, she is careful to take a 
clean vessel to bring it in; and she is 
much wiser in her generation than her 
master, who continually receives com¬ 
paratively clean water in a very dirty 
vessel. The receptacles for water mostly 
used in London consist of cisterns of lead 
or slate, and wooden butts. Of these, 
the slate cisterns are the most cleanly, 
and the butts the reverse. In many of 
these receptacles the water is never wholly 
changed, nor the containing vessel cleans¬ 
ed, from one year’s end to another; and 
in a still larger number of instances, only 
when the water becomes so thoroughly 
contaminated as to be pbsitively otten- 
sivc. 

During the prevalence of a hot sum¬ 
mer, a few years since,, a friend of mine, 
with all his family, were taken very ill; 
their medical attendant could not at first 
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detect the reason, although it evidently 
sprung from some common cause. On 
my taking him into the yard, and raising 
the loose cover of the water>butt, and 
exhibiting the living mass of corruption 
it contdned, the cause of illness was ap> 
parent. The butt was immediately emp¬ 
tied and cleansed, and the patienie soon 
recovered. 

This butt was a very large one, and 
the consumption of water in the family 
seldom lowered its contents more than a 
third; the water waS supplied every day, 
so that a very large portion of w'arcr 
always remained unchanged. The butt 
stood in an angle of two brick walls, eiX- 
posed to the full force of a meridian sun, 
with an apology for a cover. The conse¬ 
quence of all this was, that in summer 
weather the contents of the butt teemed 
witl^ife. 

Now, this party is oue of the greatest 
sticklers for “ filtered water,’* and runs 
far and near to put his hand to petitions 
against that “evil race”—the Water 
Companies. If the legislature were to 
ask tnis advocate for pure water—whe¬ 
ther the water supplied may not, and 
ought not to he further improved i* he 
would answer, “most certainly it ought!” 
altogether forgetting, that nothing that 
the Water Companies can do will avail 
against his own inattention and want of 
cleanliness. This person is only one of 
a very numerous class. 

It must be admitted on all hands, that 
the water as at present supplied to the 
metropolis, contains a certain quantity of 
impurities varying in quantity and cha¬ 
racter with the change of seasons. This 
quantity, however, bears no assignable 
proportion to the great mass of impuri¬ 
ties which collect within our cisterns, &c., 
from extraneous sources, and the water 
which was originally supplied in a good 
and wholesome state, becomes adulter¬ 
ated and contaminated to a very serious 
extent. 

The remedy for this state of things is 
simple enough if the public would only 
give a little attention to the subject. The 
frequent emptying of the cistern would 
of itself do much towards keeping the 
water pure; bdt the occasional applica¬ 
tion of a besom to the sides and uottom 
would remove all objectionable matters, 
and ensure perfect sweetness. 

While upon this subject it may not be 
amiss to ooserve, that clearness of the 


water is somewhat influenced bv the time 
of day at which it is supplied. When 
the supply is given early in the morning, 
the contents of the cistern and any ob¬ 
noxious matters it may contain, become 
incorporated with the fresh supply in 
mechanical admixture, and do nut subside 
for some hours, during which time a 
continual draught is being made upon 
the cistern for domestic purposes ; 
whereas, when the water “ comes on” in 
the evening (as it does in my own dwel* 
ling,) a most effectual filtration by depo¬ 
sition goes on during the night, and the 
water becomes beautifully clear and bright 
by the time it i^r required for daily use. 

Again, many elevated cisterns arc sup¬ 
plied from one in a lower level by a pump, 
which is generally set to work while the 
water is coming in, and is consequently 
in its very worst state. Where the lower 
cistern is sufficiently capacious to admit 
of such an arrangement, the upper cis¬ 
tern should be pumped full an hour or 
two before the water comes on, so as to 
take the water in its purest state. 

Should the questions proposed ever 
be put to the Water Companies, 1 think 
they may very well reply by putting 
another, and asking, w'hcthcr the arrange¬ 
ments of the present system of cisternage 
do, or can be made capable of doing, 
an thing like justice to increased efforts 
upon the part of the Water Companies to 
increase the purity of their fluid? A 
question 1 am sorry to say that cannot be 
truly answered in the affirmative. 

It is highly desirable that the inhabit¬ 
ants of London should be supplied with 
water in the purest possible state, in suf¬ 
ficient quantity, and at a moderate cost; 
but it is quite evident that any increased 
labour and expense incurred in purifying 
the water will be completely thrown away, 
unless the consumers will, in thinr turn, 
pay much more attention to the cleanli¬ 
ness of their receivers ^dian they have 
hitherto done. 

1 remain. Sir, yoifirs respectfully, 

Wm. Baddelet. 

September 1, 1842. 

29, Aiflred'Stroet, Islington. 

TUB NEW STKAMER “ QUBEN.” 

Sir,—May I beg the fiivour of being 
allowed to make a few brief remarks on the 
letter of “ Veritas” (p. 199.) First, 1 do not 
see that there is anything in my letter to 
justify the remark of your correspontot, 

b2 
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that “ according to L. P. it lias been reserved 
for aiiotlu-r new prodigy, the Queen, to 
outstrip all former productions and compeers, 
and again to beat the poor Railway." The 
Railway is said to be the fastest river boat 
plying on the Thames; eonsequcntly to try 
the speed of a new steamer with any other 
would show a want of conAdcnce, and, when 
done, amount to nothing. The question 
asked by most parties interested in river 
steainiiig, is, "can you beat the Railway?" 

Again, your correspondent observes, " I 
think L. P. admits tliat the victory was in 
some measure to be attributed to the num¬ 
ber of passengers the Railway carried at the 
time.’* 1 beg to say that 1 admit nothing 
of the kind. The Railway on her passage 
up had no more passengers than was neces¬ 
sary to give her proper trim, no more than 
tiie Q^em would have gladly taken under 
the like circumstances. That the Quern 
was in good condition there can be no ques¬ 
tion, and who, knowing anything of the En¬ 
gines of the Railway, would say that the 
Railway Wiis not in good condition? Seeing 
that the engines are nut only of first rate 
manufacture, but have undergone a thorough 
repair the early part of this season. 

In reference to that part of your corres¬ 
pondent’s letter, wherein he states the 
Blackwall beat the Queen, I am of opinion 
he has made out a very poor cose. He 
says, that tlic Blackwall, in a run of twenty 
miles, gained from three to four minutes 
upon the Queen, ilut how has he come to 
that cunclusiou ? By taking it fur granted 
that the Queen did not stoji, and that because 
the Blackwall got to (Iruvcscnd three or four 
minutes after the Queen, she therefore gained 
so much on her ? Now " Veritas’’ is here quite 
in error. Tlic Queen did stop, and did not 
■only stoi>, but went much out of her course 
to bring up at lloslicrvillc Pier; and after 
going a-stern to bring up at the pier, she 
again went on her journey to the Nore. The 
Queen had on board about seventy persons, 
and at least 5 tons more coals than necessary 
to take Iht to (iravesend and back, which 
would be quite equal to the load of the 
Blackfrall. ^ ^ 

But I must beg leave to inform your 
renders, that the Queen has tried her speed 
with the Blackwall in a inneh more fair 
way. On the 12th of August, the Queen 
went to Gravesend, and brought up along¬ 
side the Blackwall at the Terrace Pier, and 
starteil with her at half-past 12. The Black- 
wall had not more tlum thirty or forty pas¬ 
sengers, but of course these would prevent 
her going! However, either that or some¬ 
thing else did; for although she was blowing 
off steam strong all the time, the Queen 
passed her, and went round her head in long 


reach, returning to Gravesend to try the 
Jsle of Thanet. 

In this second trial, however, I freely 
admit the Queen was beaten; but I consider 
there is no more credit due to the Isle qf 
Thauel for beating the Queen, than there 
would be in a man of 15 stone weight, beat¬ 
ing one of 10 stone. Let the respective 
engineers famish an indicator diagram, 
and state the diameters of cylinders and 
lengths of stroke; it will then be seen that 
1 am justified in coming to this conclusion. 

I am, Sir, 

Your obedient servant, 

L. P, 

August 2'J, 1842. 


UIl. PAYERNK’s J)lVINO-UKI.L experiments 
AT SPITHEAD. 

On Friday, the 2d instant, Major-General 
Pasley went out to Spithcad to inspect the 
oiierations against the wreck of the Royal 
George, and, at the same time, to perform a 
promise he made some time ago to Dr. Pay- 
erne, to afford him the means of proving 
whether his invention fur producing pure air 
fit for the respiration of man, and for sup¬ 
porting flame, without communication with 
the external air, which he had so often suc¬ 
cessfully exhibited in London, in the diving- 
bell of tiic Polytechnic Institution, would 
be equally efficient at Spithead. Of tliis 
great doubts were entertained by the Ge¬ 
neral oil his first interview with Dr. Pay- 
erne, after having witnessed his perform¬ 
ances at tlic above-mentioned institution, 
for, os he told the Doctor, though he was 
satisfied that he could jiroducc good air at 
any depth, the pressure of from 12 to 15 
fathoms of water at the bottom of the an¬ 
chorage at Spithcad would compress the air 
in a diving-bell so much, that though men 
might exist in it, they would not be able to 
work to advantage; being nearly up to their 
iiccks in water. Therefore, unless the doc¬ 
tor could get over this difficulty his ingeni¬ 
ous and novel invention would not be at¬ 
tended with any practical benefit, at least in 
deep water, as it would not dispense with the 
necessity of still using an air-pump to expel 
the water from the lower part of the bell, 
according to the system hitherto in use. 
Dr. Payerne, who at that time was not pos¬ 
sessed of any experience in diving, his first 
attempt having been made at^the Polytechnic 
Institution, was not prepared for tUs diffi¬ 
culty ; but, having aftcrwai'ds fully coasi- 
den'd it, he adopted on expedient for re¬ 
moving it, which proved completely success- 
fill on giving it a fair trial at Spithead, as 
we shall now proceed to relate. This eon- 
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sisted in filling four iron cylinders with con¬ 
densed air, which was forced into tliem by a 
small air-pump, until the gauge proved that 
the pressure was equal to nine or ten at¬ 
mospheres. These cylinders were four feet 
long, and about a foot in diameter, with he¬ 
mispherical ends, being the same that had 
been used for containing condensed gas du¬ 
ring the period that the Portable Gas Com¬ 
pany was in operation. Each of these cylin¬ 
ders held about three cubic feet of com¬ 
pressed air, and the whole were lashed to the 
bottom of a wroughtvron diving-bell, made 
two years ago by Mr. Taplin in Portsmouth 
dock-yard, according to the dimensions pre¬ 
scribed by Major-General Pasley, to be used 
over the wreck of the Royal George, if Ac¬ 
quired ; but which had not yet been done, 
as it w:is found, contrary to previous expec¬ 
tation, that helmet divers were far more effi¬ 
cient than bell-divers could possibly have 
beei% When the preparations were com¬ 
pleted Dr. Payeme took his seat in the 
diving-bell accompanied by Major-General 
Pasley, who, having full confidence in the 
goodness of the Doctor’s air, but less in his 
expedient for keeping out the water from tlifi 
bottom of the bell, took the ])recantion of 
putting on a watertight diving dress, ofTor- 
ing another to the Doctor, who rejected it, 
in the belief that he w'ould be able to keep 
the bell completely dry. They had, how¬ 
ever, scarcely dcsceudexl more than 10 or 
12 feet below the surface when the water 
came in upon them so fast that the Doctor 
rcqne.sted that the bell should be hauled up 
out of the water, as he said he was sure tliat 
it must be leaky. This was done accordingly, 
and on letting it down empty his assertion 
w'as found to be correct, for the air issued 
rapidly from the tup of the bell, in conse¬ 
quence of the cap over the hole, through 
which air would have been forced down in 
the common mode of using the bell, not 
having been screwed on tight enough. This 
defect being remedied and tlie bell let down 
empty a second time, there still appeared a 
slight leakage from the lower part of it, 
which was so inconsiderable that Dr. Puy- 
cme and the General went down a sefiond 
time, the former having put on a diving 
dress also. One of the air cylinders had been 
emptied in their first descent, so that only 
three were now available, the contents of 
which they let into the bell by ^turning the 
cocks at the end of each, so that when they 
descended to the*dcpth of 12^ fathoms, or 
75 feet, the water only stood about 6 inches 
high in the bottom of the bell, when they 
were hauled up by mistake of a signal be¬ 
fore they had quite reached the bottom. 
After this, Lieut. Hutchinson, the executive 
engineer employed at Spithead about the 


Royal George, and -Mr. Uardiman, Dr. 
Paycriic’s assistant in the meclianieal and 
engineering branches of construction con¬ 
nected with his inventions, went down toge¬ 
ther, but as the slack tide was nearly over, 
they would not wait to have the cylinders 
filled again with com])ressed air, which could 
not have been done in less than an hour. Tliey 
were, therefore, obligetl to make the signal 
to stop lowering, alter titey hail only de¬ 
scended 2.’! feet, the. bell being at that time 
nearly half full of water, which was grodu- 
•ally increasing upou them, owing to a small 
leak at one of the rivet boles in the lower 
part of it. * 

On Saturday, ^ic 3rd insl., the same ex¬ 
periments were repeated, but in the presence 
of fewer spectators, and the diving-bell had 
by this time become perfectly water-tight. 
Dr. Payeriic and Major-General Pasley 
went down twice—first to the depth of 12 
fathoms and a half, when they were pulled 
up by mistake of a signal before they 
reached the bottom, to their great disap¬ 
pointment. After the four cylinders were 
filled again with compressed air, which was 
done in about an hour, they descended a 
second time, and as the men above had strict 
orders not to stop lowering until the diving- 
bell reached the bottom, and not to haul it 
up again, unless they pulled the signal line 
tliree or four times. Dr. Payeme had the 
satisfaction of getting a small piece of wood 
from the wreck of the Royal George, after 
which they made the signal to ascend. Ano¬ 
ther experiment, of still greater interest, 
was tried at the suggestion of Tacut. Hut¬ 
chinson, who went down without any air 
cylinders, accompanied by Mr. Uardiman, 
having the end of one of the divcr’.s air- 
]>ipes with them, through which air was 
forced into the bottom of the diving-bell by 
one of the small pumps which usually sup¬ 
plies air for a helmet diver. By means of 
this pump the water was expelled from the 
lower part of the diving-bell, and replaced 
by condensed air, which enabled j^bem to 
descend to the very bottom, tlicrc being no 
cylinders to prevent the bell from taking 
thesgronnd, as in the fornibr experiment; 
and Mr. llardiman alse^ brought up some 
small relies from the wreck. Some uneasi¬ 
ness was caused, both to them whilst at the 
bottom and to the men above, by its be¬ 
coming impossible to commmdcatc with 
signals, in conse(|Ucncc of the signal Hoe 
be(X>ming entangled with the bell rope, by 
which the bell had been let down. 

TIic result of these experiments is, that 
botli Major-General Pasley and Lieutenant 
Hutchinson expressed their high opinion of 
the merit of* Dr. I’ayeme’s invention, as 
aj^plied to ’ the diving-bell; for they consi- 
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dered that the air they breathed in the bell 
waa perfectly good; and the 'whole appa< 
ratus for purifying it waa contuned in a case 
not larger than a common portable writing- 
desk, which gives no trouble but that of 
turning a small winch or handle occasion¬ 
ally ; and as, besides water, two very cheap 
and simple ingredients only are used, the 
manipulation requires no science on the part 
of the person in charge; and, when the 
diving-bell is once filled with compressed 
air, either by letting it escape from vessels 
previously filled with it, as in the first ex¬ 
periment, or by four men pumpmg for less 
than half an hour, as in tlie second experi¬ 
ment, no more pumping is jiccessary, as the 
air in the bell never requires to be ehan^d. 
In the common mode of working the diving- 
bell, on the contrary, a powerful pump, 
manned by six or eight men, would Im re- 
qmred at Spithead, which must be kept con¬ 
stantly at work the whole time that men are 
down in the diving-bell; and this incessant 
pumping is so laborious that from twelve to 
sixteen men, working in two reliefs, would 
be necessary for the purpose of expelling the 
water.— ’Kmes. 


ABSTRACTS OF SPECIFICATIONS OF BNGI.ISH 
PATENTS RBCSNTI.Y KNROLLEO. 

John Hall, of Brazibr’s-hill, Rat- 
CLIFFE-HIGR-WAY, SuGAR ReFINBR, for 
improvemenU in the cone/metion qf boilers 
for generating steam ; and in the applica¬ 
tion qf steam to mechanical power. Enrol¬ 
ment Office, June 9, 1842. 

The patentee has, by a disclaimer, entered 
with the Clerk of the Patents, June 9,1842, 
disdiaimed the following words in the title of 
his patent:—“ And in the application of 
steam to mechanical power." The patent is 
therefore now restricted to the improve¬ 
ments in the construction of boilers for ge¬ 
nerating steam;" and these improvements 
consist simply in " constructing steam-boil¬ 
ers of two or more parts, in such manner, 
that the parts can readily be separated one 
from the other, in order to the more readily 
cleansing of the flpes and tubes of such 
boilers." , 

JosiAn Taylor, of Birmingham, Brass 
Founber, for improvements in the con¬ 
struction qf lamps. Enrolment Office, J une 
9, 1842. 

The lamps to which the present improve¬ 
ments relate are all such as are used for 
burning " wax and fatty matters which are 
not in a liquid state in the ordinary temper¬ 
ature of the atmosphere of England;" and 
the improvements consist in placing below 
the cup, or other reservoir containing the 


wax or fatty matters, another vessel contain¬ 
ing hot water, or hot pieces of metal, by 
which the former are melted and kept in a 
fluid state. 

Jonathan Guy Dashwood, of Ryob, 
IN THE Isle of Wight, Plumber, for 
improvements in the construction of cocks 
and taps. Enrolment Office, June 9, 1842. 

The peculiarity which is the subject of 
this patent is described as consisting in 

fixing a valve upon a tube, or part of a 
tube, and causing the valve and tUM to rise 
and fall at one and tho same time, so as to 
allow the fluid tO pass under the valve, and 
then through the opening into the inside 
tube." As well as we can understand the 
invention from the specification of it, which 
is very obscurely worded, it hu some resem¬ 
blance to that of Mr. Jeifree, described in 
our 992nd Number, p. 145 ; the present pa¬ 
tentee employing one tube within another, 
with suitable orifices, to effect that vThich 
Mr. Jeffree accomplishes by an external 
slide-valve, removable at pleasure. The lat¬ 
ter is evidently the preferable arrangement. 

Thomas Starkey, of Birmingham, 
Coffer Cap Manufacturer, for im¬ 
provements in percussion caps for discharg¬ 
ing fre-amu. Petty Bag Office, June 16, 
1842. 

These improvements consist in making 
use of a double cap, with the fulminating 
powder between them. The outer cap is of 
the same form as usual; but the powder, on 
being deposited in the end of it, is covered 
over with a disc of tin-foil. A smaller cap 
is then inserted within the other, having a 
small hole at the end, exactly coincident 
with the touch-hole in the nipple of the gun, 
in order that the fire from the explosion may 
pass through it to the charge of gunpowder 
within. The two caps are then drawn to¬ 
gether, and united into one entire cap by the 
means ordinarily used for drawing percus¬ 
sion caps. The small hole in the inner cap 
is also covered 'with wax or varnish, to ex¬ 
clude wet. The advantages claimed for this 
cap are, that it is secure from damp; that 
the detonating powder cannot be shaken 
out; and that the flame produced by the 
percussion is more concentrated. 

William Carron, of Birmingham, 
Lathe-maker, for improvements in clogs 
and pattens. Enrolment Office, June 21, 
1842. 

These improvements are five in number. 

1st. A clog is described which is made 
with a flexible metal sole, and the forepart, or 
tread, divided into three parts; so that the 
flexibility of the former may allow of the 
latter bending freely at the points of separa¬ 
tion. 

2nd. Another clog is distinguished by 
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hanng a thin flexible plate of metal, extend¬ 
ing from heel-piece to the tread, to 'which it 
is affixed at the fore part only, so that the 
plate may bend in walking notwithstanding 
the length of the tread." 

3rd. A third clog is remarkable only for 
the manner in which the hcci-pioce is at¬ 
tached to the sole-plate (of a th’n flexible 
plate of metal as before). The plate is 
screwed into the hcel-piecc, and on its under 
side there is a spring which takes into n re¬ 
cess in the hccl-picce, "by which arrange- 
ment," it is said, " (he heel will at all times 
have a tendency to remain at the shortest 
length." 

4th. The next improvement consists in 
forming the caps of the fore points of dogs 
and pattens in tools without catting the 
leather of which the toe caps arc formed. 
" I sink a cavity, by preference of iron, though 
wood or other hard materials may be used, 
sucb cavity being of the form of the exte¬ 
rior of the toe cap of a clog or i>atten, and I 
make another tool or farcp convex to the 
form and size of the interior of the caps. 
The leather is to be cat into a ;iaitable size 
and immersed in warm water, and when iipa 
soft state it is to be taken ont and rubbed 
over with dubbing, oil and grciLsc. Tho 
leather is then placed over the concave 
mould, and the convex tool forced in, com¬ 
pressing the leather between the external 
surface of the convex tool, and the under 
surface of the convex mould. The leather 
is to remain in other toois till sufficiently 
cold, and may then be japanned, as leather 
is usually japanned (when japanning lea¬ 
ther is used,) before making it into caps fur 
the toes of clogs, as heretofore practised." 

•Ith. In constructing the irons of pattens, 
it has been usual to make them of rings, the 
lower surface of which, coming to the ground, 
rests on the same plane. Tlie object of the 
patentee’s fifth and last improvement, is to 
apply irons to the fore part of pattens,which 
are highest towards the back end, and " at 
the front end approach the toe with curved 
surfaces," whereby, it is expected, "that per¬ 
sons using such pattens will be materially 
convenienced ill .walking." ' 

Edward Uai.l, of Dartford, Kent, 
Civil Engineer, for an improved steam- 
boiler. Rolls Chapel Office, July 11, 1H42. 

The present invention consists in adding 
one or two side tubes to an ordinary tubular 
boiler, so as to extend the heating surface, and 
produce the effects of a larger boiler, withour 
augmenting the space ordinarily occupied by 
one of smaller size. Those external, or, as 
they are called, " feed-heating tubes," are 
placed in the side flue or flues of an ordinary 
cylindrical tube boiler, and are connected to 


the boiler as well as to its lower fire tubes» 
and the water made to circulate through 
them, us afterwards explained. 

The patentee states that, in carrying this 
improvement into effect, lie does not find it 
iN’cessary to confine himself to any particu¬ 
lar dimension of boiler, or number of tubes, 
or attachment of them to one another; but 
by preference makes caeli of the two feed¬ 
heating tubes of the same size as tho lower 
tubes, and about the same length. " In their 
construction I prefer fixing each of the two 
fccd-hcating tubes to the holler at botli 
ends, making them an integral part of the 
same; then ennnebting the.se tuhes to the 
lower tubes by a tianched neck towards each 
end, whicli arc ^secured together with screw 
bolts." lie does not elaim the use of the 
fec'd-lieating tubes in (he fines of boilers 
generally, ns they are. known to have been 
used befui'C ; but he claiiuti their application 
to cylindrical boilers with tubes below them 
in the fire, as new, that is, fced-hcating 
tubes connected with the tubes beneatli 
ryliudrieal boilers, and interjidscd between 
them and the boiler, without the iced water 
which pnss<>s Ihrough them, being allowed 
to mix with the water of the lower tubes 
in its passage into the boiler. It is in 
sueh application and arrangi'uient that he 
grounds his patent " for an improved steam- 
boiler,” wliieh having within itself the 
menus of heating its fecal water approaching 
to or exceeding the ])oinl of cbuUitiou, is 
productive of very eousiderable economy in 
tlie fuel neces.sary for generating a given 
quantity of steam, compatvd with boilers 
williout Mieh an appendage. 

(tKORGE IIaDEX, of TROWBHIDliK, IN 
THE County of Wilts, Engineer, ybr 
certain improrejnenfs in apparatus for 
trarming and veii/i/a/ing buildings, liolls 
Chapel Ofliec, August l(>, 1K12. 

The itnpi'oveuienCs which are tho subject 
of this patent consist in the adaptation or. 
application to the external sides of stoves,' 
grates, or other wanning apparatus, of 
certain metallii; plates, or zig-zhg pieces, 
which being east on to, or otherwise fixed 
tq the sides of tlie stove .or grate, increii.so 
the. extent and effoet of the lu'aling surfaces, 
and cause currents of *air to pa.ss with eon- 
siderahle rflpidity in close contact with these 
heated surfaces, tho :iir thereby becoming 
wanned, and whieli wiirmed air may then be 
conducted to any room or apartment that 
may require to have its temperature raised. 
A sheet of drawings is appended to the spe- 
cificatiim, representing various modes of car¬ 
rying the jiatentce’s views into eifcct. The 
first exemplification given is that .of a 'dose 
stove, of a rectangular form. The surfaces 
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of the top and four sides of the stove are di- 
rected'to be furnished with four plates of 
metal, which may vary in projecting depth 
from 1 inch to 12 inches, or more, accord* 
ing to the size of the stoves, and may be ar* 
ranged in any directions, and at any angles 
witii reference to the* sides, that may be 
found convenient. Tlie sides of the stove 
being famished with any number of these 
plates, and arranged in any convenient man* 
ner, the stove is to be covered or surrounded 
with a casing of any suitable material, which, 
as it must touch the outer edges of the pro¬ 
jecting plates, wiU form a number of zig-zag 
channels, l^rough thejic channels atmo¬ 
spheric air is conducted from below, through 
apertures made for that purpose. As metals 
of all descriptions are known to be good con¬ 
ductors of heat, the projecting plates, which 
are connected to the sides of the stove, soon 
become heated by the fire within, and the 
air being obliged to pass in narrow streams 
between these plates, soon becomes warmed, 
and, on arriving at the top, may be con¬ 
ducted off, through a pipe or flue, to any 
apartment that requires warming, or may be 
allowed to pass at once into the room which 
contains the apparatus. Straight or bent 
plates are equally applicable, and the appa¬ 
ratus may b^ also employed for diffusing 
heat derived from hot water, or from steam 
or gas. Tlie patentee jirefcrs that the pro¬ 
jecting plates should bo cast on to the sides 
of the stove, so as to form a component part 
thereof; but he docs not confine himself 
thereto, “ as they may be affixed to the side 
of tlie store by bard solder." The air to 
be warmed is to be admitted to the appara¬ 
tus through suitable holes or apertures made 
at the lower part of the casing, or in its bot¬ 
tom, and which air, in pa.ssing up the narrow 
channels, becomes w'armed, and ultimately 
escapes at the upper part, through similar 
holes or flues, or may be conducted off to 
some other apartment, as before mentioned. 

Pure atmospheric air may be supplied to 
the apparatus by means of pipes or flues 
leading frpm the outside of the building, 
and, by thus causing a constant draught, 
ventilate the apartment. 

One of the priifeipal advantages derivabfe 
from this invention isb stated to be, ** the in¬ 
creased extent of beating surface which is 
obtained by the application of the projecting 
plates, whereby a small stove may be made 
to give out as much, or more heat than one 
of larger dimensions, having plain sides, as 
at present made." 

CfeiiN.—" 1 claim the application of pro¬ 
jecting plates, or pieces pldced in zig-zag 
ranges, and at any angles, on the sides or 
surfaces of grates or stoves, or otber appa¬ 


ratus for diffnsing heat by radiation and 
rapid circulation of the atmosphere." 

Osborne Retnolos, of Belfast, Ire¬ 
land, Clerk,/ or certain improvemente in 
covering afreefa, roads, or other ways with 
wood, and also in the means of enabling 
horses and other animals to pass over such 
roads, and other slippery surfaces, with 
greater safety than heretofore. Rolls 
Chapel Office, August 22, 1842. 

These improvements are divided into two 
parts, and comsist, firstly, in various im¬ 
provements upon a former invention, for 
which Mr. Reynolds obtained a patent on 
the 27th of April, 1841, for "improvements 
in paving streets, roads, and ways," and se¬ 
condly, in a novel method of making the 
shoes of horses and other animals, to prevent 
them from slipping, and giving them a firmer 
hold on the pavement. 

" In order to form a firm, compact, and 
cheap pavement," thb ground is ^rst 
levelled and rammed hard, and also covered 
with sand if desirable. Upon this are laid 
boards, planks, beams, laths or slips, paral- 
lopipcdons or other figures, such as may be 
fufmed by one cut either oblique or per¬ 
pendicular from a plank of any breadth, and 
of any thickness not exceeding four inches. 
Blocks may also be used, formed similarly 
from round or unhewn timber. If desirable, 
a second, or even a third layer of boards may 
be placed on the first, embedded wholly or 
partially in cement, and nailed, or otherwise 
fastened together. Between the sides of 
blocks which are in contact, a few groins of 
gravel or other hard substance, not smaller 
than spheres whose diameter is 'j^th of an 
inch, may be interspersed, so that these 
grains may be partially embedded in each of 
two adjacent sides, and thereby strengthen 
their mutual support. To make the pave¬ 
ment watcr-tighti the blocks are surrounded 
with cement, and to unite the whole com¬ 
pactly together, the blocks are secured to 
the foundation planks, or to each other or 
both, by nailing or pinning each block to the 
mass dready formed. " This method of 
fastening the blocks together," says the 
patentfc, "is obviously different from any of 
the methods hitherto employed of seairiug a 
number together by means of pegs, pins, or 
dowels." To roughen the surface the inven¬ 
tor scatters upon it by the hand or some hand 
instrument, gravel or broken stone, screened 
so as to contain neither dust, nor sand, nor 
grains of any size less than,that described 
above. This gravel is scattered in any quan¬ 
tity not exceeding 4 lbs. avoirdupois to the 
square-yard, and the operation is repeated 
often enough to keep the surface constantly 
rough; this repetition, combined with the use 
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of grains of a proper size, alone produces the 
whole effect desired without the accumulation 
of mud or dust, which always accompanies 
the use of gravel as it has been hitherto em¬ 
ployed for this purpose. 

To prevent horses from s]i)tping, bars, 
ribs, or projections arc formed on that part 
of the under side of horse-shoes, which is 
between the toe and the caulk. 

The Claims are, firstly, To the method 
deseribed of using boards for a founda¬ 
tion of wood pavement, also to the use of 
blocks of the forms described; together with 
the modes described of strengthening the* 
whole by means of hard grains of gravel, 
nails of iron, or pins of wood; and further, 
the method described of roughening the sur¬ 
face continually by gravel or broken stone. 

Secondly, To the improved method of 
constructing the shoes of horses and other 
animals, whereby they arc prevented from 
slipping. 

William NEWToir, 66, Chancery-lane, 
Middlesex, Civil Enginekii, ,/or cei’fain 
improvements in regulating the fiow of air 
and gaseous fiuids. Rolls Chapel Office, 
August 23, 1842. • 

These improvements consist in a “ pecu¬ 
liar construction of apparatus, in which, 
upon the slightest increase of pressure from 
the air or gas which passes through the ap¬ 
paratus, tlic flow of the air or gas is re¬ 
stricted and regulated in a novel manner, 
until the extra pressure has ceased.” 

The working parts of the apparatus are 
contained within an outside metal casing, 
w'hich is supplied with a moveable lid or 
cover. An annular moveable bell-shaped 
vessel is placed in the interior of the metal 
casing, covering an aperture by which the 
gas or air enters the bell-shaped vessel, and 
through which its throw or passage is regu¬ 
lated by means of the conical end of a hoi- 
low tube, which is suspended by means of a 
metal rod or chain from the inside of the 
bell-shaped vessel. The aperture for the 
admission of the gas or air is formed at the 
upper circular end of a metal cylinder, 
which is supported by an annular chamber 
or gallery, and when once placed in its pro¬ 
per situation, it remains stationary, and is 
prevented from moving laterally, or out of 
its position, by small blocks. The apparatus 
is supplied with water from above, by re¬ 
moving the lid or cover, and its level inside 
is seen by means of a glass tube outside. 
All the different parts of the apparatus tlmt 
are to be filled with water are made to com¬ 
municate witli each other; and when the 
apparatus requires emptying, the water is 
allowed to flow out through an aperture to. 
which there is a screw tap. The bell-shaped 
vessel is suspended by r^s or chains from 


the ends of levers, and the weight of the 
vessel, together with the hollow tube, is 
counterbalanced by weights at the opposite 
ends of the levers. Ggs or air flow's into the 
apparatus from a supply pipe, and passes up 
one annular passage into the upper part of 
the bell-shaped vessel, whence it passes 
down another annular passage, and finally 
escapes from the apparatus through a pipe. 
If the pressure of the air or gas into the ap¬ 
paratus is too gi’cat for the consumption, 
then it presses on tlie surface of the water, 
and against the domed part of the vessel; 
thereby causing the latter to rise and draw 
the conical end of flic hollow tube up into 
tlie aperture, and contract the same, and not 
allow so great a quantity of gas to enter. 
When, by the issue of gas from the appara¬ 
tus, the equilibrium or proper pressure is 
restored, thru the vessel sinks again, and 
allows the conical end of the tube to descend 
also from the aperture, and permit the gas 
to enter. 

Claim, —” I claim, first, the peculiar ar¬ 
rangement of apparatus herein -shown and 
described, or any modification thereof; and, 
secondly, any njiparatus for regulating the 
flow of air or gas, in which such regpilation 
is effected by means of a conical plug, or 
the conical end of a tube, cithe. hollow or 
solid, rising into the aperture through which 
the gas passes, and thereby closing, or par¬ 
tially closing the same, and preventing the air 
or gas from passing, as above described.” 
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MAY 21 , 1842 . 

** Description of the Maplin Sand,Light¬ 
house at the Mouth of the River Thames’* 
Dy John Baldry Redman, Grad. Inst. 
C.E. 

The paper commences with an enumera¬ 
tion of the various channels and sandbanks 
at the mouth of the Thames, with the floating 
lights, beacons, and buoys marking the en¬ 
trances of the Channel, and gives the objec¬ 
tions to floating lights and the reasons for 
selc'^ting the Mapliii Sand wS the position 
for a fixed lighthouse. 

In the year 1837 a survey was made by 
Mr. Walker, the engineer to the Trinity 
House, and by boring it was ascertained 
that the first 6 feet of the sand was close 
and compact, but below that for 20 feet the 
boring rod went more easily as it descended, 
and it was found that it became mingled with 
argillaceous earth as the depth increased. 

It was then decided to use for the founda¬ 
tions Mr. Mitchell's screw moorings, and in 
1838 the patentee, under Mr. Walker's di¬ 
rections, commenced fixing nine cast-iron 
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gerpws of 4 feet diameter, ao as to form an 
octagon with one screw in the centre: at¬ 
tached to each of these screws was a east- 
iron pile 5 inches in diameter and 26 feet 
long, which was inserted into the sand 21 
feet below low-water mark. On account of 
the constant shifting of the sand from around 
the piles it was determined to place a raft or 
grating of timber around and between them: 
the surface of the raft was covered with 
faggots of bnishwood well fastened to the 
timbers, and upon them was deposited 120 
tons of rough Kentish ragstone, by which 
the raft was rsecured in its situation, and 
after a time no farther changes occurred in 
the level of the surface of^ho sand. 

In the summer of 18-10 the superstructure 
was commenced: it consists of nine hollow 
iron columns or pipes, carved at the top to 
a radius of 21 feet towards the centre; they 
were secured upon the piles, and two series 
of continuous circular horizontal tics bound 
them together, while they were connected 
with the centre column by diagonal braces— 
all of wrought iron. Upon tliesc columns 
Is built a wooden dwelling for the light- 
keepers, in the upper part of wliich is placed 
a French dioptric light of the second order, 
its centre being 45 feet above the mean level 
of the sea, Vnd at that elevation can be seen 
from a ship’s deck at a distance of nine or 
ten miles; a bell is fixed on the gallery which 
is sounded by machinery at intervals during 
dark and foggy nights. 

The communication gives all the details of 
the dimensions and the inofle of fixing the 
cast-iron screws and piles made by Messrs. 
Rennie—the iron-work by Messrs. Gordon 
of Deptford—the woodwork by Messrs. 
Gates and llorue of Poplar, and the lan¬ 
tern by Messrs. Wilkins—and the whole is 
illustrated by a scrie-s of drawings which 
fully describe this useful construction, which 
has hitherto withstood tlie most violent 
attacks of the sea to which it is exposed. 


In answer to questions from the President, 
Mr. Wukins stated that he had been in the 
Eddystone and the Maplin Sand lighthouses 
during severe gules of wind: that, as might 
be conceived from tj^ie nature of the construc¬ 
tion, the latter building was more affected 
than the former by the striking of heavy 
seas: the motion appeared to he more like 
torsion than simple vibration, which he at¬ 
tributed to the waves striking the ladder and 
its projecting stage, and thus tending to 
twist the upper part. Still the motion was ^ 
not such as would cause injury to the 
building. 

The President pointed out two diagonal 
braces extending downward from the end of 
the ladder stage to the piles on either side, 


which had been introduced in order to coun¬ 
teract the twisting described by Mr. Wilkins. 
In constructions of this nature it was of im¬ 
portance to oppose as little resistance as 
possible to the seas, especially in the upper 
part of the building, a system of bracing 
had therefore been adopted which consisted 
principally of two series of continnons cir¬ 
cular horizontal ties between the piles at the 
several heights of G feet and 15 feet above 
low-water mark of spring tides. From the 
external ring of piles two sets of diagonal 
stays extended to the« centre pillar, forming 
strong triangular trasses in the direction of 
each pile, and two sets of horizontal stays 
stretched between the piles and the centre 
pillar at the levels of the circular bands. The 
amount of direct vibration was very small, 
and he did not conceive that the twisting 
motion which had been described was suffi¬ 
cient to warrant the introduction of diagonal 
braces, which would materially augmoxt the 
surface upon which the waves would act. 

Mr. Vignoles directed the attention of 
the meeting to the system of diagonal brac¬ 
ing between the piles which had been adopted 
lit the Port Fleetwood lighthouse; he appre- 
heiuled that as the principal force of the 
waves would be exerted against that part of 
the structure which was above the high- 
water level, the diagonal braces extending 
between the upper part of the piles and the 
level of low-water were preferable to the 
horizontal continuous bands of the Maplin 
Sand lighthouse, although assisted by the 
system of radiating central truss braces 
which it possessed: he conceived that both 
buildings were strong enough for the pur¬ 
poses fur which they were constructed, but 
he preferred the mode of bracing adopted in 
tlie Port Fleetwood house, the vibration of 
which he knew to be very small, although 
situated in an exposed position where the 
rise of tide is 50 feet. 

Mr. Donkin observed that there could not 
exist a doubt of the introduction of diagonal 
braces rendering the building stronger; how 
far they were necessary or might be prejudi¬ 
cial in ofiering additional resistance to the 
passage of the waves should be well examined 
before adopting them. He considentd tlie 
position of the suspended ladder decidedly 
objectionable, as any torsion caused by the 
waves striking it must tend to dislocate tlic 
fibre of the material of the piles and to frac¬ 
ture them. 

Mr. Farcy believed thh construction of 
the Maplin Sand hoiise to be better adapted 
than the Fleetwood house for resisting the 
direct action of waves, but the diagonal 
bracing of the latter enabled it to withstand 
torsion better than the hoop bracing of the 
former. He inquired why the lower part of 
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the light-keeper's house was made conical, 
as he apprehended that it would reneive a 
heavier blow from a wave than if it had been 
flat. 

The President replied that the main body 
of the waves seldom or never rose so high 
as Idle bottom of the house, and that the 
conical form allowed the air and spray to 
rise up and be guided off without affecting 
the building, as it would do if the bottom was 
flat. 

With regard to the torsion, that had only 
been felt at first when the ladder extended 
too low down and received a constant suc¬ 
cession of blows from every wave, which 
naturally communicated a vibration to the 
whole structure: the ladder was now short¬ 
ened and nothing of the kind was felt; the 
waves scarcely, even in the roughest wea¬ 
ther, struck the suspension stage Qr the boat. 
He preferred the continuous horizontal brac¬ 
ing, #hich bound all the piles firmly together 
like the staves of a barrel; and from obser¬ 
vations he had made he believed the amount 
of vibration to be greater in the Fort Fleet- 
wood lighthouse than in that at the Maplin 
Sand. * 

In answer to a question from Mr. G. H. 
Palmer, the President said that at present 
there was not any indication of a change in 
the condition of the cost iron from its con¬ 
tact with the salt water. 

Professor Brandc was unable to give any 
additional evidence on the observed facts 
connected with the change suffered by cast 
iron exposed to the action of salt water, or 
in mines and in various other positions— 
from experiments which he had made, he 
was led to believe that many of th^ appear¬ 
ances observed in the changes of cast iron 
arose rather from a peculiar mechanical com¬ 
bination of tlie molecules, than from a dif¬ 
ference in the chemical constitution of the 
metal: no difference could be detected by 
analysis in the metal which had undergone 
change and that which had not. 

It should be remarked that the contact of 
two metals was''iiot essential to cause gal¬ 
vanic action; a film of oxide upon the sur- 
fhee of the body of metal formed a very ac¬ 
tive galvanic pile: hence arose the necessity 
for preventing oxidation by proper paints or 
varnish before using pieces of cast iron in 
exposed situations. 

Mr. Farey observed that in the early su¬ 
ites constructed by Woolf in Cornwall, in 
whidi the packing segments were of gun- 
metal and the body of the piston was of cast 
iron, wherever the two metals were in con¬ 
tact the iron was turned to plumbago: this 
had been particularly observed where high- 
pressure steam was used: it might be a ques- 
ition whether the temperature of the steam. 


and the quantity of mineral water carried 
over with the steam by the large amount of 
priipfing of the engines in that day, had not 
materially contributed to produce the effect. 

Mr. P. Taylor believed that the tempera¬ 
ture of the steam had not any connexion 
with the subject: in the meti^ic packing 
of steam pistons of low-pressure marine en¬ 
gines, which he had constantly under repair 
at Marseilles, wherever the wedge-pieces 
w'ere of gun-metal, the backs of the cast- 
iron segments were converted into plumbago, 
whilst those surfaces of cast iron whidi 
were gronnd together and worked against 
each other remaincii unchanged: the same 
might be said of the rubbing surfaces of 
cast iron against gun-metal; it appeared 
therefore that the formation pf an oxide was 
necessary to commence the change. lie 
repudiated the use of cast iron in situations 
where these changes were to be apprehended; 
he would employ wrought iron, as although 
that did become oxydized, it retained its re¬ 
lative strength to the last, whereas cut iron 
when changed into plumbago, retain^ its 
bulk but lost nearly all power of cohesion. 

Mr. John Taylor said that in Cornwall 
the cast-iron pump-trees exposed to the ac¬ 
tion of mine water wen: very speedily ^- 
stroyed; and even although Ig inch thick 
they could be cut to pieces with a knife when 
first taken out of the pit. The air-pump 
buckets of steam-engines, in which the body 
was of cast iron and the valves of gun-mctal, 
formed the most perfect kind of galvanic 
apparatus; they should be made entirely of 
gun-metal. 

In manufactories of vinegar and pyro¬ 
ligneous acid the decay of cast iron was very 
rapid. 

Mr. Glynn attributed in a great degree 
the rapid decay of cast iron in coal mines to 
the presence of sulphuric acid evolved from 
the pyrites. 

Mr. Philip Taylor agreed with Mr. Glynn: 
even copper pipes were rapidly destroyed in 
the bilge-water of vessels which always con¬ 
tained much sulphuretted hydrogen—-he re¬ 
commended the use of stout lead pipes in 
such situations; they would be found much 
more durable. 

Mr. Davison had found it necessary to 
substitute gun-metal gratings for the cast- 
iron ones at Messrs. Hanbury’s brewery, as 
although they vrere f inch thick they had 
been entirely destroyed in four years. 

The President gave a short account of the 
construction of a lighthouse now making by 
Messrs. Gordon and Co. at Deptford, under 
his directions, for the Point of Air. The 
lantern for it would be cast from a gun 
which had been raised from the wreck of the 
Rnyal George. 
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Mr. C. W. Williams exhibited and ex¬ 
plained the sight-tubes whicli he now used 
for the marine boilers of the City of DiiUin 
Steam Packet Company’s vessels. 

The instrument consists of a wrought-iron 
welded tube 2 inches diameter with a screw- 
thread cut upon the exterior: it is inserted 
across the water spaa's of the boilers and 
secured by means of nuts in such positions 
behind and opposite the furnace, ns enables 
the engineer to see all that goes on interiorly, 
particularly the degree of perfection or im¬ 
perfection in which the gaseous matter enters 
into combustion and the effect of admitting 
or excluding the air. 

The instrument had been found very use¬ 
ful not only in expeiimeufe but in practice 
on the large scale, and he deposited it in 
the Gallery of tlie Institution in order that 
it might serve as a model for those who 
were inclined to adopt it in marine boilers. 


May 31, 1842. 

** On ihe construction qf Model Megps, as a 
letter mode than Seetioplanography for 
delineating the Drainage and Agricultural 
Improvements of a Cottntrg, or projected 
lines of Railways, Canals, ^*c.” By 
John Bailey Denton, Assoc. Inst. C.E. 
This communication was accompanied by 
a map in relief of an estate, as a specimen of 
the method which the author recommends. 

The subject of mapping in relief is not 
new, and the author had previously published 
a treatise on the subject,* but having made 
extensive experiments, he was enabled to 
bring the subject before the Institution in a 
more defined form, showing that the con¬ 
struction of the models had been reduced to 
a simple and cheap method. Tliesc models 
'are peculiarly recommended for pointing out 
the capabilities of a district for drainage 
either for agricultural purposes, or for col¬ 
lecting waters together for manufacturing 
power. They are superior to maps, as they 
show at a glance the relative heights of the 
various points, display the geological pheno¬ 
mena, and may be made to delineate the 
stateaOf cultivation of the districts. The 
lines of railways, of roads, or of canals, tan 
be more clearly defined upon, them, and they 
are stated to be peculiarly adapted for parisli 
surveys. 

The expense of making a model of an es¬ 
tate of compact form is stated to be from 
two shillings and sixpence to three shillings 
and sixpence per acre. 

” Observations on the Periodical Drainage 
and Replenishment of the Subterraneous 


* OuHine of a Method of Model Mapping, by 
J. b. Denton. Woaio, IStl. 


Reservoir in the Chalk Basin qf London.** 

By the Reverend James Clutterbuck, Sec., 
i^e. « 

Thu paper, which formed the substance 
of a letter to the Reverend Dr. Buckland, 
and was by him communicated to the Insti¬ 
tution, consists of a series of observations on 
the periodical drainage and replenishment of 
the subterranean reservoir of the chalk basin 
of London, especially that part of it which 
lies in a N.W. direction between London 
and the Chiltem Hills. 

The author divides the district into two 
portions, that to the north and that to the 
south of the river Colne. 

The northern portion is mostly covered 
only with a bed of g^vel, through which the 
rain water percolates to the chalk, in which, 
being upheld by tlie retentive strata below, 
it accumulates until it finds vent by several 
deep valleys which incline southward, and 
carry off a lai'ge quantity of water the 
streams Ver, Gadc, Bulboume, and Chess, 
into the river Colne, which runs in a S.W, 
direction under the escarpment formed by 
the outcrop of the London and plastic clays. 
* The surface of this reservoir or the water 
level, regulated by these vents, dipping 
towards the south at an average inclination 
of nearly 300 feet in fourteen miles, may be 
represented by a line drawn from the upper 
district at that angle, and terminating at the 
river Colne. 

The southern portion is almost entirely 
covered by the London and plastic clays, 
from the surface of which the rain water 
flows in open drains and water-courses. A 
considerable portion of that which flows to¬ 
wards the Colne, sinks into the subjacent 
chalk, when it arrives at the outcrop of the 
sand of the plastic clay formation, and assists 
in the replenishment of that portion of the 
reservoir that underlies the London amt 
plastic clays. Here the water level, or the 
height to which it would rise through per¬ 
forations in these clays, where its continuity 
is interrupted by them, would be represented 
by a line drawn from the Cojne to mean tide 
level in the Thames below London, the only 
appd^nt vent for their waters. In the up¬ 
per district, during the replenishment of the 
reservoir, which usually occurs between De¬ 
cember and March inclusive, the water accu¬ 
mulates in a proportion increasing with the 
distance from the river or vent, and falls off 
in a corresponding ratio during its periodical 
exhaustion, which usually takes place between 
April and November. This alternation of 
level, which in the upper districts exceeds SO 
feet in perpendicular height, would be repre¬ 
sented by a line fixed at the river or vent, 
and rising at an angle proportionate with tlie 
increase farthest from it, the extent of its 
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rise or fall being determined by the quanti^ 
of rain percolating the chalk. The ratio 
between these extreme points is so exactly 
maintained, that if the difference of rise or 
fall in two wells, one near, and another at a 
distance from the vent be ascertained, the 
alternation in the intermediate wells will be 
determined with considerable accuracy. 

The progressive rise of the water level is 
apparent at the sources of the streams which 
break out at higher levels in the valleys in 
which they run, or when brooks or bums 
burst forth and run dicing a certain period, 
when the surface of the reservoir attains a 
certain level, previously to which, the water 
rises in every depression till it reaches the 
height at which it can flow away; the cott* 
verse of the effects which preceded their 
bursting may be seen as they cease to flow. 

When no water percolates the surface of 
the upper district, the flooding of the Colne 
by h(^vy runs, together with the sinking 
of the water into the chalk at the outcrop of 
the suid of the plastic clay formation, raises 
the level in that locality, and by checking 
the drainage retards the exhaustion of the 
reservoir. When this occurs during the re-« 
plenishmcnt, and from continued rain, the 
level near the river maintains an increased 
elevation, the water checked in its course to¬ 
wards its vent accumulates in a ratio in¬ 
creasing with its distance from it, a process 
of adjustment to be traced throughout the 
district during the replenishment, and con¬ 
versely daring the exhaustion of the reservoir. 

The geological condition of the lower por¬ 
tion of the district, together with the paucity 
of wells, make it difficult to ascertain the 
extent of the natural alternations of tliat part 
of the water level'which underlies the Lon¬ 
don and plastic clays; the difficulty is in¬ 
creased by an unnatural depression caused 
by the exhaustion of water under London, 
which is said to increase yearly, and indicates 
that the rapidity of the demand exceeds that 
of tlic supply : the alternation at that point 
may be from 2 to 4 feet, uid is coincident 
with the rising and falling of the levels in 
the upper district. 

If water be discharged from a shaft in file 
chalk by a power not capable of exhausting 
it entirely, the rapidity of the reduction of 
the level will gradually decrease until it is 
exactly balanced by that of the supply; w'hcn 
the exhaustion ceases, the level w'ill rise in 
the inverted ratio of its redaction; if the 
level be measured m a line from the point of 
exhaustion, a similar reduction will be found, 
falling off at an angle decreasing with the 
distance from it. 

The ag^i^gate discharge of water from un¬ 
der Loudon produces a similar effect: daily 
measurement!} in one well, confirmed by 


some coincident measurements in another 
more than a mile distant, show that begin¬ 
ning*, on Monday, the level is gradually re¬ 
duced during the week; the cessation of 
pumping on Sunday is marked by the rising 
of the level by Monday morning; if any 
great quantity of rain falls, a sadden rise or 
check in the periodical fall takes place ; the 
resumption of any extensive or continued 
discharge of water may be traced ; a general 
coincidence of rise and fall in different wells 
is apparent; holiday times, such as Christ¬ 
mas, Easter, and Whitsuntide, may be dis¬ 
tinguished. .Thus, the measurement of a 
chalk well in Ijondoif would show the days 
of the week and the great festivals, by the 
daily variations ; the seasons would be indi¬ 
cated by the average diflerence in the he^ht 
of the level at different periods of the year; 
and the changes of the weather by the falling 
of rain, would also be shown. 

The chalk under London is of a much 
closer nature than that in the upper districts; 
it yields the water sparingly but steadily 
from orifices beneath those beds or bands of 
flint which are the most unbroken and the 
strongest, and from faults and cracks which 
are frequently met with. The constant and 
increasing demand not only depresses the 
level under London, but must ac&lerate the 
exhaustion of the reservoir above. When 
the water level near the Colne is suddenly 
raised by heavy rains, a simultaneous effect 
is produced on the chalk wells in London. 
This suggests the possibility of connecting a 
periodical defalcation of water observed in 
that stream, and the river Lea on Monday, at 
those seasons when the water is short, with 
the exhaustion of water under London. The 
courses of both these streams is somewhat 
similar with reference to that place, though 
they flow in opposite directions. There is 
some evidence in favour of this supposition, 
which may be established when more infor¬ 
mation is obtained, wliich will be best ef¬ 
fected by keeping registers of the daily va¬ 
riations of wells in different localities, and 
determining the height at which th2 water 
stands with reference to Trinity high-water 
marl^ Such information, ifabrought toge¬ 
ther, would well rc|>ay the labour bestowed 
on its collection. 

The author’s views were illustrated by a 
number of sketches and enlarged diagrams 
of the geological formation of the district, &c. 

Dr. Bnckland was desirous to bring the 
subject of Mr. Clutterbuck’s paper before 
the Institution, because he was impressed 
with the value of a systematic series of ob¬ 
servations upon a matter so intimately con¬ 
nected with engineering as the theory of the 
causes of the supply of water to spriDgs and 
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iiT«r»> and the riae of water in Artesian 
wells. 

In his Bridjpewater Treatise, pi. 68 and 
pi. 69, he had illustrated by diagrams the 
causes of the accumulation of a subterranean 
reservoir consisting of sheets of water dif¬ 
fused through strata of gravel, sand, and 
chalk within the basin of London, and of 
the riae of water in wells and small perfora¬ 
tions through the London clay, under the 
influence of hydrostatic pressure. 

Mr. Clutterbnck's observations and expe¬ 
riments confirmed the general opinion, as to 
the existence of these subterraneous sheets 
of water in the chalk ffiasin, and indicated a 
connexion between their distant parts, by 
the sympathy he bad ob^rved between the 
sudden floods at Watford and certain wells 
in London, the level of which had been care¬ 
fully observed, and found to rise a few hours 
after the occurrence of the floods at Watford. 
In London, also, he liad confirmed observa¬ 
tions already made upon deep wells at con¬ 
siderable distances from one another, and 
found that any large quantity of water taken 
from one well reduced the level of those ad¬ 
jacent. 

It had been questioned whether the com¬ 
munication between wells of this kind took 
place solely through the medium of large 
cracks and fissures, or vhetlier the entire 
masses of the permeable strata, beneath the 
level of the lowest springs which flowed from 
them, had all their pores and minutest in¬ 
terstices so entirely filled with water, that 
any abstraction of this fluid from one well was 
more or less rapidly replaced by a general 
flow towards it from every part of the 
water-logged stratum of sand, or gravel, or 
stone, in which it was excavated! on the 
latter hypothesis, daring such a flow, the 
surroun^ng wells would be aflected in the 
direct ratio of their proximity to that from 
which large quantities of water were taken. 

It had been found at Brentford, that, os 
the number of Artesian wells increased, the 
force and quantity of each became diminish¬ 
ed ; a similar effect followed in the case of 
adjacent wells in London; the inference he 
would draw, tlferefore, was, that a very ex¬ 
tensive supply for the metropolis could not 
be obtained from deep wells of this kind, al¬ 
though a few wells might be supplied abun¬ 
dantly. 

The district called the London Basin is 
made up of a continuous seam of chalk, from 
300 to 500 feet in thickness, which on the 
S.E. of the Colne is covered with beds of 
sand and gravel, alternating with plastic 
clay, and over all these, a thick covering of 
London day: whilst the country N. and 
N.W. of the Colne is for the most part com¬ 
posed of naked chalk. Beneath the whole 


chalk basin lies a sub-stratum of clay or 
gault which is impermeable by water, and 
upholds the reservoir in question. The val¬ 
leys in this chalk are traversed by the rivers 
Ver, Gade, and Chess, whose chief perennial 
supply of water is from springs that issue 
out of the chalk; in one of these valle 3 rB 
Mr. Dickinson had proved by experiments 
made with Dalton’s rain-gauge (which, be¬ 
ing buried 3 feet beneath the surface, received 
only such water as descended more than that 
depth) that daring about two-thirds of the 
year the rain which fell rarely sank 3 feet 
into the earth; but in November, December, 
January, and February it passed down into 
the subjacent chalk, in proportions which 
ao.mrded so constantly with the greater or 
less amount of rain falling in these four wet 
months, that he had been accustomed to re¬ 
gulate the amount of orders undertaken to 
be executed in his paper-mills during the 
following spring and summer, by the indica¬ 
tions on this rain-gauge, of the quantity of 
water that descended more than 3 feet in the 
preceding winter. 

The Colne is often flooded by the efl'ect of 
wudden rain which is retained upon the sur¬ 
face of the London clay; but that portion 
of its water which is derived from perennial 
springs is supplied from the overflowings of 
the natural reservoirs, or substerranean 
sheets of water which fill the interstices of 
the chalk, and also of the sand and gravel 
beds of the plastic clay formation. Tiie 
surface of this reservoir is marked by the 
outbreak of a succession of springs, at levels 
gradually rising as they aro nearer to the 
upper regions of the chalk; and as the en¬ 
tire supply of this subterranean stock of 
water is derived from rain that falls on the 
surface of permeable strata within the Lon¬ 
don basin, the abstraction of water from any 
part of this reservoir would. Dr. Buckland 
conceived, diminish the quantity remaining 
to be discharged by springs into the rivers in 
the vicinity of such abstraction, by the total 
amount of water so transferred to any other 
than its natural channels. 

It uras asserted that the surface of the 
water in this subterranean reservoir did not 
maintain a horizontal level, but that it rose 
nearly 300 feet in fourteen miles, between 
the town of Watford and the highest spring 
that issued from the neighbouring chalk hills. 
The molecular attraction of the particles of 
chalk through which this sheet of water is 
diffused, and the obstruction presented by 
friction to its descent through the numerous 
pores and minute crevices by which it has to 
pass in adjusting the line of its upper sur¬ 
face, might account for tins deviation from 
the level line whidi fluids assume, if left to 
act freely in open spaces, or in lar^ and 
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continuous conduits; Mr. Clutterbuck's re¬ 
peated observations upon wells atong the 
line in question must be considered to have 
proved the existence of this inclined level. 
His observations were also very important, 
as to the floods at Watford raising in a few 
hours the level of the water in deep wells in 
London, and as to the effect of a steam-en¬ 
gine erected to pump water from a large ex¬ 
perimental well near Watford, in lowering 
the water in smaller wells in that town and 
the country adjacent to it. 

Mr. Dickinson had made very accurate 
observations upon the* absorption of water 
by the chalk, and was convinced of its being 
always in a wet state almost amounting to 
saturation; but few crevices and fissures ^ 
ist in the chalk of tlie district under notice; 
the rain therefore occupies a considerable 
time in overcoming the molecular attraction 
of the particles through which it passes, 
'^'herever fissures exist at a certain depth 
below me chalk, they become channels which 
collect and focilitate the flow of water to 
maintain the springs; the accumulations of 
the winter rain sink slowly down in summer, 
and by a series of vents or springs furnish a • 
supply for the rivers which run in the deep¬ 
est valleys of the chalk district; a long 
cessation of rain lowers the level of the 
water in the rivers, at an interval of some 
months after the drought, and any extraor¬ 
dinary demand by pumping from the wells 
in tlie chalk, would lower the water in the 
wells around, even at a considerable dis¬ 
tance. 

From experiments with the rain-gauge 
buried 3 feet below the surface, he found 
that but little rain penetrated to that depth 
until the mouths of November, December, 
January, and February—the total quantity 
per annum was shown to vary between 17 
inches and G inches, which latter amount 
sufficed to fill the principal springs. He 
was induced to believe that if a large supply 
of water was drawn from the chalk it would 
eventually liave a prejudicial eil'cct in dimi¬ 
nishing the water in the rivers of the dis¬ 
trict. 

Mr. Clutterbuck said that the sphere %f 
his observations extended over a line of wells 
20 miles in length, and in the whole of them 
there was the most perfect accordance be¬ 
tween the alterations of level of the water 
and the indications of the rain-gauge, allow¬ 
ing the time necessary for the rain to sink 
into the* chalk,—a» also there was between 
the fall and replenishment of the wells at 
Watford and those in London, whence large 
quantities of water were obtained by pump¬ 
ing;—he could always tell by measuring the 
height of water in one weU of the series, 
whnt would be that of any other well along 


the line: he therefore was satisfied of the 
accuracy of the observations in his paper. 

Mr. Dickinson observed, that he could 
not satis&ctorily account for the greater 
amount of variation in the wells at the higher 
part of the district, when compared with 
those of the lower part-cthe alternations of 
the former amounting frequently to 30 feet, 
while those of the latter were only 10 feet in 
the same time. 

Dr. Bucklond believed this fact to arise 
from the hydrostatic pressure being less in¬ 
terfered with by friction and capillary attrac¬ 
tion, in the lower part of the district, than 
in the upper part. * 

Mr. Clutterbuck accounted for the alter¬ 
nations of level iif the sand springs, being 
greater than in the chalk springs, by the 
relative degrees of opposition the water met 
with, from the friction in passing through 
the two kinds of strata. 

A member observed that the brewers of 
London could be supplied by the water com¬ 
panies at a cheaper rate than by pumping, 
but as a large quantity was used for refii- 
geratiug the wort, it was important to have 
the water at a low temperature, they there¬ 
fore were obliged to pump it up at a great 
expense. The quantity raised at Messrs, 
lleid's well was about seven thoutiand seven 
hundred barrels of thirty-six gallons each 
per day, which was calculated to be a sufficient 
supply for five thousand families—^there was 
already a decided diminution numifested in 
the supply from the sand springs, and an 
extension of these effects might be anticipated 
from the sinking of any large number of 
wells into the chalk. 

Dr. Buckland ascribed the difference of 
the supply of water in sand springs, and in 
those originating in chalk, to the relative 
extent of surface of the sandy and cretace¬ 
ous strata in Hertfordshire, by which alone 
they receive their respective supplies of rain¬ 
water, the amount of^ sandy surface being 
to that of naked chalk about as one ^to 
twelve. 

The rain filters more rapidly throd^h the 
sand, than through the ch^k. In beds of 
hard gud compact chalk at great depths, the 
water sometimes finds no passage except 
through occasional fissure, but where the 
chalk is soft, loose and fragmentary, it per¬ 
colates rapidly. 

In the deep well now sinking near South¬ 
ampton, through London and plastic day 
into hard and solid chalk, it would probably 
be necessary to continue the boring or exca¬ 
vation down into some loose and more per¬ 
meable stratum below the chalk, before any 
very large supply of water would be ob¬ 
tained. 

Mr. Palmer directed the attention of the 
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meeting to the account of the wells in the 
London Bssiiiy given in Conybeare and niil- 
lipa's Geology, (book 1, chap. iv. sect. 11.) 
*tt‘is there stated, that at Tottenham, which 
is about 70 feet above high-water mark, 
after boring through 125 feet of clay, and 2 
feet of calcareous sandstone rock, the water 
rose to within a short distance of the sur¬ 
face in a few hours. At Epping, where the 
summit of the well is 340 feet above high- 
water mark, the extreme depth of the bore 
was 420 feet, but it was abandoned because 
BO water was founds at the end of five 
months the water rose to within 26 feet of 
the surfece, and it ha^so continued, at 314 
feet above high-water mark. 

These recorded facts ifiduced him to re¬ 
ceive with much caution the statements in 
Mr. Clutterbuck’s paper, especially since he 
doubted the ready flow of water through the 
chalk by which the sympathy between the 
various wells was demonstrated : he had 
found that chalk might be used as a good 
puddle for holding water, and therefore as it 
was certainly more compact when in situ 
than when it had been worked, unless the 
water flowed along the faults and the beds of 
flint, he could not understand how it passed 
so rapidly as had been stated. The chalk no 
doubt contained some water, but if it was 
saturated why did not the water in all the 
wells assume one uniform level instead of 
heights varying between 20 feet and 314 feet 
above high-water mark ? 


KOTES aXD NOTICES. 

Castor Oil Candles —Are manufactured in Phila¬ 
delphia, and said by the American papers to be equal 
to wax, but not so cheap. 

The Bgccius new lij^ht opposite Xor- 

thumberland House, in the Strand (called the Uoc- 
dus lijtht, after the name of its Inventor), was ex¬ 
hibited for the first time on Wednesday evening, 
""'iwered the expectations wliich had been 
by tlie scientitif! and practical gentlemen 
vioiuly had opportunities of inspecting 
quaiiiies It is supported upon six pillars of 
wood, Jofhed at the top in the shape of a Bourbon 
crown, and irradiates the entire space between the 
Post-office and Cockspur-street, tlie Strand beyond 
Craven-street, aifii as far as Ht. Martin's Churrh on 
the north.* Nelson’s Pillar, with its scafiblding, in 
Trafalgar-square, appeared as if standing out in 
broad moonlight, and tlie gaslights surrounding the 
statue at Charing-cross were extinguished, as use¬ 
less, except on the shadow side towards Whitehall. 
The establishing of this brilliant lamp on a site 
where the thfoog of foot-passengers and carriages 
is so dense and incessant from the intersection of 
four such great, streets will be of consfderajde ad^ 
vantage on dark winter nights, particularly ta|wr- 
sons having business at the Post-office, as the 
smallest print or writing can there be distinctly 
read with ease. The light has a most imposing ef¬ 


fect; it is very larjTC, and though peculiarly white 
and soft, and free from all quivering and unpleasant 
effect on the eye ftom its intensUy, it is so exceed- 
iiigly powerful ‘that it is impossible to look at It 
even for a second of time. It is understood that Mr. 
Boccius’s Invention is equally applicable to burners 
of the smallest as well as of the largest size; and 
that this increased brilliaucy of light is obtained 
with a great economy of gas, but at what expense 
has not, we believe, been stated.^ For the purpose 
of public illumination the effulgence of this lamp 
must be acknowledged greatly to excel all others 
yet produced.—Oftrerrsr. [The specification of this 
most extravagantly-lauded invention will be found 
in uur DDlth Number, and by referring to that, the 
reader will most probably be a good deal puzzled 
to discern the why and wherefore it should be 
so much better (as allbgcd) than others. The 
gas is supplied from a number of concentric 
rings, perforated with a vast number of small 
holes on their upper surfaces, but this is pre¬ 
cisely the plan adopted by Mr. Gurney in 
vmat he calls the Bude Light. Instead, however, 
of one chimney, as usual, the Bocciua Light has 
two chimneys, one within the other; and so far, 
certainly, tlieie is novelty : but novelty of a strange 
sort,—whereas it has been geuenilly considered ad¬ 
visable that the chimney of a lamp should cast as 
little shadow as possible, the second chimney of 
the Boccius lamp is made of solid metal, and casts 
a darker and deeper shadow than any we ever saw. 
Our present Impression of this new wonder of the 
day is—that what la good in it is not new, and 
what is new is not gooa.^Bo. M. M.ip 

Steam Voya,ie thrnuyh France to the Mediterra*^ 
nea/f.—The followiiig extract from a Legliorn letter 
or the 10th August appears in the Times'. —’'Yes¬ 
terday three steamers arrived here. They came 
from England, ami made their voyage through 
France, fur they first ascended the Seiiie, and then 
passed by the way of the canals into the Mediter¬ 
ranean. This is the first voyage of the kind that 
ever was made. These steamers are small Iron 
boats made for the Papal Governinciit, and deatinfid 
as tugs for the Tiber, to tow merchant ships up the 
river. They sailed again yesterday evening for their 
destination.” 

Meteoric Slune.^l>v, J. Maglll (of Cooks town) has 
communicated an accountofa phenomenon that oc¬ 
curred in Jlarrowgatc on the 5th Inst., from which 
it appears that at live o’clock, p.iii., during a heavy 
squall, accompanied by vivid flashes of lightning, 
from the south-east, some persons at work in drain¬ 
ing the common in Jligh Harrowgate, heard a hls- 
iiig sound in the air, and almost at the same ino- 
iiient observed a dark object failing at a short dis¬ 
tance from them, which, on examination, proved 
to be a large aerolite, orimeteorie stone, similar to 
those whicn fell a few years since near Cardiff. On 
examining it the following morning, in company 
with Messrs. Thompson, J. M'Caw, and J. Montgo¬ 
mery, tliey found it hod the same appearance as 
the basalt of the Giant’s Causeway, with this ex¬ 
traordinary difference, that it is interspersed with 
small particles of silver or Hint, and what geologists 
terfil albnm Greatm^ or white Greek stone. The 
men who first saw it state that " it was warm to 
the touch,” but the Doctor doubts that such was 
the case. It weighs about half a ton.—Afinfay ‘ 
JournaL 


Intending Patenteba may he supplied 
gratia with Instructions^ by Application (post- 
paidj tb Messrs. J. C. Mobertson and Co., 
166, Fleet*street^ by whom is kept the^ only 
Complete llEoiariiY of Patents Extant 
form 1617 to the present time). 
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autmaTr*8 patknt impbovbmekts for inoreasiko the safety of 


RAILWAY TBAYELUNO. 


SiPf^No sooner does a serious accident 
occnr (m any of the lines of railway, which 
iMW intersect this country in all direc” 
tionj^ than a general outcry is raised 
a^nst the^ railway system, and mecha- 
mcal euedients without number are sug- 

g ated for preventing similar accidents in 
ture. During the excitement which 
at such times prevails, it unfortunately 
happens that me parties more imme- 
diatdy intmested in the safety of railway 
transit, have neither tfine nor inclination 
to investigate the comp^tive merits of 
the numerous crude suggestions with 
which they are then inundated. 

In calmer moments, however, I imagine 
that railway companies must feel them¬ 
selves bound to consider with some de¬ 
gree of attention all die remedies that 
may be proposed for diminishing the 
dangers of railway travelling; and in 
order that these parties may have no ex¬ 
cuse for remaining ignorant of any of the 

S lans so pot forward, it is desirable that 
ese plana should have due publicity 
given to thdm by means of our scientific 

E eriodicals. The Mechanics' Magazine 
as strikingly lent itself to this national 
object, and 1 now beg permission to make 
use of its pages for the purpose of record¬ 
ing several important methods of increas¬ 
ing the safety of railway travelling uhich 
formed the subject of a patent granted to 
Mr. Joseph Bunnctt, of Deptford, Civil 
Engineer, in the early part of 1841. 

iliese plans were briefly noticed in 
your jK^es (No. 989, voi. xxxv. p. 1 iO,) 
at the time the specification was enrolled, 
but they will now be rendered better un¬ 
derstood by means of the accompanying 
engravings;* of which fig. 1 shows a 
powerfu^ break for the use of locomotive 
engines, a is a strong iron carriage for 
the breaks, laying flat against the side 
framings of thS engine, bearing on abd 
attached to the centre springs, and sup¬ 
ported by, and also sliding freely through 
a staple bolted to the side frame, to 
allow for the play of the springs. 

& is a vertical shaft, on the lower end 
of which there is a worm taking into a 
worm-wheel keyed on a horiaont^ shaft 

Sniihed explsnstoiy models, one-eiehtb 
w lull SM, thowliig each matter in detail, may be 

andCoipel Office, 26, 


which passes across beneath the fbot- 
plate; on Uiis horisontal shaft are two 
pinions, e working Into two racked sec¬ 
tors or levers d, placed one on each side 
of the engine opposite to the wheels. On 
turning the handle of the shaft h, and 
bringing the levers into the position 
shown, the breaks are brought down si¬ 
multaneously on to the driving and trail¬ 
ing w'hcels of the engine. By turning 
the handle in the reverse direction, the 
breaks are removed from off the wheels 
and raised into the position shown by the 
doited lines. 

The break bands are of steel, to the 
underside of which may be bolted two 
boxes, or segments fitted with wood or 
other elastic substances, if thought^ de¬ 
sirable. 

Attached to the fire-box of the engine 
is a bell/, on which, by means of a suit¬ 
able arrangement of spring levers, one or 
more blow’s can be instantaneously struck 
by the guard on any carriage in the train, 
and the engine driver's attention called 
to any signal it may ,be necessary to 
make to him. The communication is con¬ 
tinued throughout the train by means of 
horisontal rods lying along the top sides 
of the carriages connected together by 
short chains. 

Fig. 2 is a side elevation of a railway- 
carnage frame fitted at one end with a 
self-acting break, which it is proposed 
should be applied to all the wheels, a is 
a connecting-rod attached to the buffers; 
£ is a bell crank, the axis of which is at¬ 
tached to the side frame of the carriage; 
e is a strong band or belt of leather, 
plaited hemp, wire rope, orotlier suitable 
material, to the underside of which (if 
necessary) plates of metal may be fasten¬ 
ed; d is a curved spring, to one end of 
whiqji, and to the bell-crank 6, the band c 
is attached. Upon the buffer being driven 
in, the motion of the bell-crank b brings 
the band e down upon the periphery of 
the wheel with a force proportionate to 
the strength of the spring d, and the 
momentum of the moving mass. On the 
buffers resuming their original position, 
-the band e is raised from off the wheels. 

The other end of figure 2 likewise 
shows the construction of a tnajutaf break, 
s is a vertical shaft and worm working 
into a worm-wheel on the end of a hori- 
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Mmtal sba/f /, whioh giires motion to s 
psir of boTel wheoli one of which is 
Rttached to a short Vert^l shaft carrying 
a pinion A; this pinion takes into two 
racks i i, kept in gear by friction rollers 
placed at the back; the ends of the racks 
prolong^ and attached to the centres 
of two bars lying across the carriage and 
carrying at each end a spring bow (A A) 
fitted, either with elastic hands of some 
suitable fabric, or boxesfilled with wooden 
semento, &e. 

^ fig. 3 shows anotfier form of se^-aet^ 
*ii|g break; a a are strong iron r^ at> 
tamed to the centres of two cross'bars b b, 
the ends of which are attached to the 
back ct the bulTer'heads; the other ends 
of the rods a a, are fork^, and embrace 
springs c e ; the ends of these springs 
imidnge against bars d d, laying across 
the iSumage, the ends of which are fitted 
with boxes containing segments of wood 
or other suitable material, or with bows 
similar to A A in fig. 2. •/' is a curved 
stay in the plane of action towards th(^ 
centres of the wheels, on which are form- 
ed guides for the ends of the bars d d to 
move upon; the^springs e e, and the 
bars d a, are shown in section. The 
rods a a, are capable of adjustment length¬ 
ways, so as to bring the breaks to bear 
upon the wheels when the buffers shall 
be forced in to anv determined point. 
The action of these breaks on the wheels 
is simultaneous, and the force is equalized 
and regulated by the strength of the 
springs e e. 

The value and importance (in theory) 
of an efficient system of breaks for rail¬ 
way carriages has been constantly assert¬ 
ed in your pages, and it would, perhaps, 
be difficult to find a higher practical tes¬ 
timony to their immense advantages— 
especially those of a self-ac^thg descrip¬ 
tion—than that given bv Mr. George 
Stephenson, before a Select Committee 
of the House of Commons, in the fol¬ 
lowing words:— 

** QuettUm 1319. By Mr. Labonchere.— 
You have, of course, devoted much atten¬ 
tion to the'means of preventing accidents 
upon railways ? 

** iliMioer.—I have. 

** Qaeitiim 1320.—You have paid much 
attention to the subject of breaks ? 
AM»wer,y~l have. 

** QuctHoii 1321.—^Do you consider them 
an important dement of safety in lailway 
travelling ? 


“ ^nnver.—Certainly; (he most import¬ 
ant of anything that can be contrived for the 
ufety of railway travelling. 1 believe, that 
if sdf-acting breaks were put upon every 
carriage, scarcely any accident could take 
place. 

Queation 1322.—What do you mean by 
self-acting breaks ? 

** Anawer .—^Whenever the power is taken 
off the engine by the engine-driver, it im¬ 
mediately ceases to proceed so fast; all the 
carriages immediately run towards the en¬ 
gine, with the impetus put into them before 
the engine was retarded. Every carriage, 
as it approaches theifext carriage, shall apply 
the breaks itself. Every carriage is brought 
into the state of a^ledge; the rolling motion 
of the wheels ceases; and supposing that an 
engine was running on with 12 or 14 coaches, 
and titat every coach had a breaksman (that 
is, 12 coaches and 1<2 breaksmen), and the 
whole of them upon the look-out to see if 
anything went wrong in the engine, to ap¬ 
ply the breaks immediately, I conceive that 
the self-acting principle fifty times better.** 

It will be seen that the action which 
Mr. Stephenson considered so desirable, 
is precisely that which distinguishes Mr. 
Bunnett’s invention. , 

Among other recommendations of Mr. 
Bunnett’s breaks, is the entire absence of 
concussion on their application; being 
governed by the buffer springs, and 
formed of an clastic niaterial, they en¬ 
tirely obviate the disagreeable jar, and 
harsh grating noise so frequently,, and so 
justly complained of. Besides this, more 
or less force is in every case applied ex¬ 
actly as the exigencies of the case may re¬ 
quire. 

Should the strength of the buffer- 
springs be at any time insufficient to ad¬ 
mit of backing a train, a very ready mode 
can be provided for preventing the action 
of the breaks upon the wheels. 

I remain. Sir, yours respectfuUy, 

Wh. Baddblet. 

29f AtnreiUitrect, Islington, * 

August 31, 1843. 


MR. hall's locomotive SMOKE-BURHER. 

Sir,—1 had intended, this week, going 
into the several points referred to in my 
letter, inserted in your Magazine'of the 
drd instant, with reference to Mr. Hafi's 
pretensions, and his mode of admitting 
air to the furnaces of locomotive engines; 
hut finding Mr. Hall disputes Mr. %wt9r 
ley's statement on this subject, 1 wiH not 

T 8 
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interfere, until the success or failure of 
Mr. HalFs plan be decided. As a mere 
matter of caution, on my part, this is 
manifestly called for, as I do not choose 
to point out either the errors he has com* 
roitted in his mode of introducing the air, 
or suggest how he could remedy such error. 
For the present, then, 1 can only re- 

S eat that, when the dispute respecting 
Ir. Kearslcy’s report is decided, not by 
Mr. Hall’s opinion, but by that of more 
impartial judges, 1 am prepared to prove 
my three propositions — 1. That Mr. 
Hall's mode of intrdducing air is an in¬ 
fringement of my patent; 2. That he 
has carried it into practice so injudi¬ 
ciously, as to insure its failure; and3. 
That it is co/d, and not Aot air which he 
introduces. These points being to be 
considered on purely scientific grounds, 
there can be no room for any personal 
matter or angry comment. But it is 
strange, in a matter based so exclusively 
on chemical considerations, as the peculiar 
modes of bringing the oxygen of the air 
into chemical union with the combustible 
gases evolved in a furnace, that those who 
dispute tlte correctness of my practice 
and details, will not discuss the question 
on chemical grounds, but lly away to the 
irrelevant points of the old practice, the 
acknowledged proportions among the 
parts of a furnace, and their areas and 
sections, &c. &c.; and, what is even still 
more-irrelevant, dispute my right to give 
an opinion, as not being a professed en¬ 
gineer, or as presuming to know better 
than operative engineers,” or so-callcd 
“ PRACTICAL ” men. 

The real question at issue is, whether 
my facts or assertions be true or not. 
The merits of the question,' as to the 
principles 1 have urged, are for the con- 
sidcratipn of the chemical professor, and 
not for those who reject chemical consi¬ 
derations. 

With your* permission. Sir, I *ill, 
from time to time, continue to put be¬ 
fore your readers, not merely the che¬ 
mical results of my jpractice, but the de¬ 
tails of the practice itself. 

1 am, Sir, yours, Ac., 

C. W. Williams. 

Liverpool, September S. 

LIFE ASSURANCE. 

^ Sir,—The question I proposed (No. 989) 
in your highly useful journal, has been the 


meant of producing some'of the best 
written ana truly important articles on 
Life Assursnee that have ever appeared 
in your Magaiine, or perhaps in any 
other periodical. My best thanks aro 
due to Mr. George Scott for the multi¬ 
farious calculations he has made on this 
highly important aubject. The question 
has also been ably discussed by G. sod 
Kinelsvcn. 1 am sure if any of these 
gentlemen had seen the prospectus of the 
West Middlesex Ipdependent life As¬ 
surance Society, they would soon have 
blown it up in your Magaiine without 
the assistance of the renowned Sir Peter, 
afid saved the deluded multitude many 
thousand pounds. 

If it would not put your scientific cor¬ 
respondents to too much trouble, I would 
esteem it a great favour if they would 
give their opinion upon the following 
little Table which 1 have copied from the 
prospectus of an Assurance Company. 
So far as I am enabled to judge, the 
annual premiums are higher than safety 
requires. 

Table of Annual Premiums for se¬ 
curing £100 to a child on attaining the 
age of 21. 


Age not ex-' Aiuiutil 
ceeding , 

years. | Premiums. 



£ t. rf. 

1 

3 0 C 

2 

3 10 C 

3 

3 17 6 

4 

4 4 0 

5 

1 11 3 


4 19 9 

7 

5 9 10 

8 

Cl 2 

9 

6 14 8 

10 

7«10 C 


I am. Sir, your obedient servant, 

iFER Mag IVER. 

September 13,1S42. 
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PLAN FOS THB APPUCVTION OF TBB 81 PAM POVrU OF H. H STEAM]-RS TO THF 
PROjrCTION OF SHOT, AS HELL AS TO IROPILLINO PURPOSES. 


Sir,-—Wbibt I cannot bot rejoice in 
tbe exertions of those well-intentioned 
individuals who are seeking to subdue 
and extuiguish the spirit of war and tbe 
rage for conquest and shall ever feel 
gratified at their success, yet still 1 have 
to lament that there appears every pro¬ 
bability and prospect that the honour- 
nay, the existence qf our empire will, at 
no great distance of time, require again 
tbe unfurling of the blood-stained banner 
of Mar« 

So long as France appears animated, as 
at present, with the restless and unsub¬ 
dued ambition for military renown, com¬ 
bined with jealousy of our maritime su- 
penonty; whilst Russui continues to 
grdW op, as it were, to the manhood of a 
vast military empire,* and whilst our 
descendants and neighbours across the 
Atlantic CAinee so pertinacious and crow 
ing a disposition, even so long, Sir, as 
these facts and ividcnccs exist, and ap¬ 
pear to increase, will It be nice«68rj to 
send forth our wooden, or rather iron 
walls, to maintain peace and good order 

Impelled, Mr Lditor, thireforc, by 
the force of these powerful arguments 
and unwelcome facts, 1 hasc great plea¬ 
sure in submitting to your notice and 
approval a plan of propelling bullets and 
other projectiles by a mere breath of 
air 

I dare say, Sir, that you well remem¬ 
ber the ** no small stir and excitement 
produced when Mr Perkins first brought 
out his steam gun, which, indeed, conti¬ 
nues to be a very popular exhibition, no 
doubt, also, jou are acquainted how that 
insention has ncser been turned to any 
practical account on a hrge scale ^ow. 
Sir, the object of my addressing you is, to 
give a *' local habitation and a namq" to 
a oeheroe bearing some resemblance to 
that of Mr Perkins, «hich has been re¬ 
volving in my mind, and not being able 
to discover any great objection to its 
ptttctieal application, I wish to record it 
in tbe most ptaittcal work of tbe age 

Ibc steam-engines on board steam- 
packets have been constructed lately of 
irameose sise and power, two and three 
hundred horse-power engines have of 
late become general, and some there are 


even of the power of four, five, and six 
hundred horses, mdeed, there scarcely 
appears any limit to the sire and power 
which may be given to these machines 
What 1 propose is, that tins enormous 
power, winch in those vcshIs is always 
available, should be applied to tnc 

a ose of projecting balls, bullets, 
8, &c, of wh It size, sh ipi, or nature 
soever may be fought roost desirable 
The medium by which this power is to 
be transmitud»from the rm,int to the 
projectile is atmospheric air, ipplied in a 
manner somewhat resembling the com¬ 
mon air gun 

1 or the compression of the air I would 
have a senes of air-pumps, through 
which the air should be pasced from one 
to another, diminishing the diameter or 
bore of the pumps as the air be cones 
more coropres'ed, aid increasing the 
strength and thickness ot the rotnl of 
the pumps in the sure propntioii, and 
either diKhoreing the nr tiom tie ^un 
as fist as It IS supplied or ci nipressing it 
into a reservoir to be i ‘•en whi n required, 
which restivoir I proj o'-! should be made 
of wrought iron tubes, whiih, as is well 
known, tan be mide to sustain an im¬ 
mense pressure 

1 or the discharge of the l»lls oi 1 ul- 
Icts, I would tiilier einjlov a sm il r ip- 
paratus to that of Mr Perkin*-, rn pe¬ 
culiar construction which I have device el, 
by which a regulir and con iiiueis suc¬ 
cession ot balls can be supplied into the 
gun 

As only one or two guns would be ne¬ 
cessary tor di«ehaiging an tnermous 
quantity ot balls, the guns iiquired could 
TO made of a lergth greate r llif n ustAl, 
to obtain the full effect from the air ex¬ 
pended, and at tie si|pi, time secure 
gfeater accuracy of aim 
There are vaneu# methods by wl wh 
the paddles can be discennected from the 
engine, which weulel answer te,i illy well 
to conpoct the engine wnl the pun ps for 
the compression of the air, so tli it tbe 
air-pumps and the pii’dle-w he els could 
be worked either together or stpar icly, 
as requited 

The whole apparatus is of simple con- 
stiuction, and I tie aelditional weight is 
but trifling, thus, the mighty power 
which drigs along at one moment, the 
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bulky ** fire-spirit" of the deep, could, in 
the next, be made to send a storm of 
bullets rattling along the Viratery main! 

From experiments which have been 
made on the explosive force of gunpow¬ 
der, and from comparison with the effect 
produced by the compression of air, I 
submit that the above will be the most 


humane, cxpediHous, safe, and econo¬ 
mical method of keeping our refractoij 
neighbours in peace and quietness; and, 
as in duty bound, I beg to propose the 
plan *' pro bono publico.** 

1 remain, Sir, 

Your obedient servant, 

C. W. 


smith’s patent water- ciiOsftr. 

ISpcriflcation Eiirolledi August 27, 1842.] 



The improvement which forms the sub¬ 
ject of this patent is one of remarkable sim¬ 
plicity, but like most simple inventions, 
one of the greatest practical value. We 
shall first give Mr. Smith,'* the patentee’s 

• Plumber, Northampton. 


description of his invention, and then 
state the results of some extensive trials 
which have been already madejof it in 
his owm neighbourhood. 

The prefixed engraving represents the fit¬ 
ting.*! up of a water-closet constructed ac- 
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eordinff to Mr. Smith's improTements in 
their complete state. A is the cistern; B 
the basin ; C a trap connected with tlie bot¬ 
tom of the bdsm ; D a principal service pipe 
which convey'^ the water from the cistern to 
the basin , E, a secondary service pipe which 
proceeds from the large service pipe 1) (at 
the point wliere it tin ns off towards the 
basin,) to the back of the ti ip C, F, a spiing 
valve, by the laibing ot lowciiiig of which, 
by means of the wire, or coid (1, tlie supply 
of water fiom the cistern is let on oi shat 
off; H, the bo\ of tftc sci vice pipe D, and 1 
the disehaige pipe. When the Aalve F is 
raised, the witcr rushes at (neirly) one and 
tlie same tinii Ihioiigh the pnncipil •and 
second 11 } service pipes D and E into the 
basin and tiap, so that the contents of the 
basin aie no soonei carried down into the 
trap \)\ the in im sfnain of water, than they 
an ^liiven forw iid by the secondary stream 
it out the bu*k of the trap into the discharge 
pipe I, and aii} detcuiion or deposit is thus 
efff etuUiy prevented. The adoption of the 
secoidiry service pipe reiideiing any con¬ 
siderable length of fall unnecessarv, enabks 
the iiuentoi to give to the tiap the short 
nifvul fotm lepreseiihd in the diavviiig, 
which iN attendf d with this further ad\ uitage, 
th it tlie bism and tiap maybe placal on the 
floor ol the closet, oi other apai tnicut, wlu re 
they die lived (the di^tincc fiom the top of 
thf bisin to tlu bottom of the tiap being 
only about IB iiicIkh,) instead of its being 
nquisitc to cut away the floor, as is fre- 
cpicntiy tlu case with water-closets on the 
common cniistiaction. Should the ti i]> at 
^ any tune become accidtutall} stopped up, 
there IS .1 sm ill door K, at the top, through 
which access ma> be obtlined to clcai away 
the obstruction. The pi incip il sen ice pipe 
the inventor mikes ol an inch and .i half 
strong leid pipe, and the secoiidaiy pipe of 
the same luitciial, but only half the si 7 c. 
The service box should be made of lead of 
9 or 10 lbs. to the font, and not larger than 
toaffoid ]ust sufhueiit loom for the valve lo 
woik 111 . Ill most c asc's the set vice box need 
have no bottom, but may be simply jflaced 
on tlic mouth ot the service pipe, the LUter 
being soldered into the bottom of the cistern. 
But where want of looin makes it desirable 
to have a small cisteiii, it will be proper to 
make the set vice box with a bottom, ns usual, 
and that very strong. When the basin and 
trap are fixed, they should be well paeked 
all round with saw-dust, or some other noii- 
conduetiiig material, to exclude the effects of 
frost, though, unless when accidentally ob- 
stnieted, there can seldom be any lodgment 
of water yi either. 

Water closets on this plan have been 
introduced into a num^^^r of public and 
private establishments in the town and 
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county of Northampton, and appear from 
certificates which are before us, to have 
given every where the greatest satisfac¬ 
tion. One of these certificates we shall 
be excused for quoting at length, when 
we mention, that it bears at foot the name 
of so deservedly high an authority in all 
matters of practical improvement, as Earl 
Spencer. 

“ Northampton Oencral Lnnatic Asylum, 
** Juno 2, Ifiti. 

Tlie House-Visitors and Medical Super- 
intendtnt having Tiiade repeated and just 
complaints of the Water Closets of this In¬ 
stitution, and of their inefficiency to meet 
the V inous causes of obstruction peculiar to 
Estahlisliments of this ihiracter; the Com¬ 
mittee having also further me iirred consider¬ 
able expense in ilterations and repairs, with¬ 
out deiiving anv permanent benefit, they 
were at length indiu*(.d to give the Closet, 
for which Ml. Smith has taken out a patent, 
a trial in the Refractory Ward of the female 
division of thi^ \^>lum; tlu i Insets ot that 
part ol the budding being most ficqiiently 
out of order. The result of this expr rimtnt 
has been perfectly sitisfactory to the Com¬ 
mittee and all the Offiec rs, and an immediate 
oidii V is made for their general intioduc- 
tiori It IS with gieat pleasure that the 
Coumiiltee, alter neat 1} twelve months’ ex- 
peiunce, bear full testimony to tlie great 
value ot "Mr. Smith’s Pitent Closet; and m 
justice to him they would further ••tale, that 
they believe these Closets, from their con¬ 
struction, to be peculiarly adapted for use in 
JiUnatic Asylums 

“ Spkxcer, Chairman/' 

Di. Prichard, the Pliysiciau-Superintend- 
ant ol the Northampton General Hos])ital 
for the Ins me, expiesses a strong conviction 
thit “ the introdiictum of Mr. Smich's Pa¬ 
tent Closets into «uuular Institutions will re¬ 
move a pregnant source of auxuty and di>- 
(piiet to them, and also add mafenall} to 
the couitorts, convenience, and health of tlie 
pidients/' • 

The Governor of t\\f Couiitv Gaol and 
House of Correction, Noi thampton, eousi- 
ders them ^‘supeiior to all otheis which 
have been fixed upon different pimciplea iu 
the Prison.” 

There are other certificates, equally fa¬ 
vourable, from Mr. Miln, the County Sur¬ 
veyor, and Messrs. Hull, Law, and Elliott, 
Architects. 

The best of all certificates, however, 
is the manifest utility of the invention 
itself; it is one of those things which 
needs only to be seen, to be approved of 
and adopted. 
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difficulty at first in making out for what 
object it could be intended. On enquiry 
and investigation, I discovered it to be 
the hull of a Chinese vessel, which my in¬ 
formant stated had been recently brought 
to this country by the George IV. tran¬ 
sport. 1 transmit herewith a pen and 
ink sketch of it, for insertion in your 
Magasine, should you deem it worthy of 
a place there. I am the more desirous 
of drawing your attention to it, as I per¬ 
ceive that a Mr. Dempster lays claim to 
the invention of a new system of build¬ 
ing vessels,** which is in every respect 
similar to that represented in the acepm- 
panying sketch. (See No. 985.) I must 
say that our ancient friends (though now 
bitter enemies,) and near relatives of the 
sun, moon, and stars, have a just right 
to Complain of our conduct to them of 
late. Not content with forcing opium 
upon them, whether they will have it or 
no, and battering their towns and forts 
about their ears, because they won’t pay 
for it, at our oim valuation, we pirltc 
their ancient inventions, which are pro¬ 
bably as old as their own country, and 
without one word of acknowledgment, 
give them out to the world as our own! 
Assuredly they are a most ill-used peo¬ 
ple, and I trust that you will take up the 
cudj^ls in their behalf, and in common 
justice to them, give them their due share 
of whatever credit appertains to the in¬ 
vention. 

The form of vessel shown in the sketch 
has probably been in use in China for 
centuries; no doubt, if they were ques¬ 
tioned on the subject, they would tell 
you it had been in use some 5, or 6,000 
years at least. The vessel, as you will 
perceive by the plan of the hull, is a 
three masted one, and my informant l(a 
lad who came home in the George IF,) 
stated that the masts raked fore and aft, 
somewhat in the manner I have shown; 
but as the roasts have been taken out, I 
cannot vouch for the perfect accuracy of 
the sketch in this respect. The sails also 
I have supplied from a form of sail,which 
is, I believe, in common use in China, 
and is what we call a ** shoulder of mut¬ 
ton sail.** *Ene prevailing idea in the 
construction of this vessel, seems to 1^ 
the form of the triangle, which I have 
carried out, by making the rudder (which 
is wanting in the original,) also of that 
shape, idea is one which, I think, 
is by no means to he despised, for it is 
obvious, that with such a formed vessel 


and such sails it would be next to an 
impossibility to capsize her, from the--' 
centre of gravity being placed so low 
down; to use a common mode of expres¬ 
sion, one might carry on in such a ves¬ 
sel until all was blue,** without much 
danger of foundering, if all was tight and 
well battened down on deck. It is true, 
you might tear the masts out of her 
if they were unyielding, but as these, and 
the sails also, are, 1 believe, made of 
bamboo in China, the former would 
** bend before thp breeze” until they al¬ 
most touched the deck, before they would 
give way. • 

We may remark how perfectly such 
a description of vessel is adapted for 
encountering the violent and sudden 
typhoons that are so prevalent in the 
Chinese seas: a square-rigged vessel, 
caught in one of these, seldom dares to 
show a stitch of canvass to it, and* her 
only chance is to scud before it under 
bare poles; whereas, John Chinaman, 
in his floating tea-chest, makes all tight 
on deck, and smokes his pipe with the 
utmost nonchalance, whilst qis bark scuds 
along at double railroad pace. 

With respect to the plan of the hull, 
the form is one which, 1 believe, is now 
generally admitted to be that of a solid 
of least resistance, viz., the double cone: 

I am not, however, prepared to say that 
this form of vessel, viz., tapering to a 
oint at the apex, and that amx the 
ottom of the vessel, would be the best, 
practically speaking, although it might 
theoretically. The great objection to 
it would be the depth of water such a 
formed vessel would require, and which 
would quite unsuit it to certain naviga¬ 
tions : but 1 have no doubt that this form, 
eligkllj/ modified, would be found both 
practically and theoretically,the very 
best that could be adopted for speed and 
vfety. , 

I am not sufficiently versed in mathe¬ 
matics to investigatd the subject further, 
and 1 therefore leave the mathematical 
investigation to some one of your readers 
who may be better qualified for the task 
than myself, contenting myself merely 
with drawing attention to the subject, and 
to the scientific claims of our Chinese 
friends. 

1 beg to subscribe myself, Sir, 

Your obedient servant, 

Arcuitectus. 

StangatCi September 2, 1842. 
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STEAM PRESSURE OP THE RIYER THAMES 
* STEAMERS. 

Sir,—Much has been said upon the 
danger involved in the use of high-pres* 
sure boilers, and various opinions nave 
been expressed concerning the new steam¬ 
boat Xroeomo^tufl, propelled avowedly on 
that principle. 'V^ile others are giving 
expression to their apprehensions upon 
the subject, (to not one word of which 
have 1 any objection to offer,) I may 
perhaps be permitted to enlarge the field 
of their inquiry, and (if« 1 am correctly 
informed) of censure at the same time, 
utting a question or t^o. 
would ask, then, at what pressure of 
steam in the boiler arc the Railway^ 
Bltwkwall^ and Brunswick worked ? 
The Satellite f the Waterman’s Gom- 

E *s boats ? the Isle of Thanet f and 
, though not least, the far-fumed Ruby ? 
Is this last vessel fitted with ** Loco¬ 
motive ” boilers, and worked at a pres¬ 
sure corresponding to their construction 
and ordinary use ? 

Your Journal has, (to my own know¬ 
ledge,) too much real interest in the wel¬ 
fare of the engineering profession to ad¬ 
mit of the motives which influence these 
inquiries being misunderstood. AV ith great 
confidence in the skill of London engi¬ 
neers, 1 may, nevertheless, be excused for 
calling attention to the subject of pressure, 
that we may not relax in care and atten¬ 
tion, and so rival our transatlantic friends 
in the only point of steam navigation in 
which they are superior to us, namely, 
the number of lamentable accidents with 
which, (in their hands,) it is attended. 

Valve. 

London, September 8, 1M2. 

IMPURE WATER—PILTRATIOK. 

Sir,—You have recently devoted a 
considerable portipn of your very valu¬ 
able Periodical to the water qusdon. For 
this, not only men bf science, but all 
to W'hom health is a consideration, will 
thank you. The importance of the sub¬ 
ject cannot be over-estimated. The sup¬ 
ply of London alone has occupied the at¬ 
tention of the ablest and the noblest in 
the land. The present Premier many 
years ego expressed most strongly his 
conviction of the necessity of a great 
reform in the Water Companies; and 
princes and peers, orators and statesmen, 
the Hite of the legislature, have devoted 
days and months to enquiries how, and 


and at what cost, the people of this vast 
metropolis could be supplied with pure, 
clear, and wholesome w'ater. 

Upon one point all are agreed, viz., that 
the W'ater at present supplied in London, 
and many large towns, is at once nauseous 
and noxious—that it is destructive to 
health, and often to life—and that, in 
fiict, to use the allegations made to Par¬ 
liament, it is "charged with the contents 
of the great common sewers, the drain¬ 
ings from dung-hills *And lay-stalls, the 
refuse from hospitals, slaughter-houses, 
colour, lead, and soap works, drug mills 
and pianufactories, and with all sorts of 
decomposed animal and vegetable sub¬ 
stances.'* 

Taking these premises to be proved, 
many of your correspondents suggest re¬ 
medies ; the last of W'hom, Mr. Baddeltf/, 
gravely recommends the more frequent 
cleansing of cisterns by consumers tnem- 
selves; and treats with some levity a no¬ 
tice in the Order-book of the House of 
Cdlnmons, that, at the earliest period of 
next session, an enquiry shall be insti¬ 
tuted by a Select Committee, whether 
the Water Companies are not bound, and 
ought not to be compelled, to deliver 
their water in a much purer and healthier 
state. 

Now, with regard to Mr. Baddeley's 
" remedy,” no doubt it is good as far as 
it goes, abstractedly ; but bad and mis¬ 
chievous if allowed to divert public at¬ 
tention from getting rid of the evil at its 
source. The more frequent cleansing of 
cisterns would tend to lessen, periodi¬ 
cally, the amount of dirt that gets there; 
innocent people, however, like me, might 
be apt to think that it w'ould be some¬ 
what wiser, and not quite so troublesome, 
if such dirt were not permitted to get 
there at all. But tastes wilt differ. 

A venerable lady, of the name of Part- 
ingtonf betook herself, at the time of a 
flood, to sweep back the waters of the 
Atlantic with her besom. Good old soul I 
she has many followers in these days, 
and some of them have learned her les¬ 
sons—not badly. 

But, badinage apart, doe(^ Mr. Badde- 
ley seriously think that the people of 
largv towns will quietly take to cleaning 
their cisterns every week, or oftener, to 
get rid of the dirt that is deposited — 
they cannot get rid of that which is float¬ 
ing—when they know that there is an 
ascertained and proved remedy, which 
would prevent any dirt from entering 
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into their cisterns at all ? A remedy so 
sjmple, and so certain—so comprehen- 
sivc, and yet so economical—that much 
longer to refrain from adopting, it will 
bring down the condemnation of Parlia* 
ment and the public, upon the heads of 
those whose monopolising selfishness re* 
fusM to secure so great a boon for their 
cus'tomers ? 

That remedy is, ilfr. Stuckey's Sys¬ 
tem of Filtration^ which, by one ma¬ 
chine alone, 5 feel> square, as stated by 
Lord Brougham in the House of Peers, 
filters no less than two millions five hun¬ 
dred thousand gallons every 24 h^urs, 
both efibctuall^ and beautifuuy. 

Now, touching the non-application of 
that remedy, mark what Mr. Stuckey 
modestly states, in his petition to the 
Htfuse of Commons:—'* That so satisfied 
were the representatives of the Water 
Companies, then present, with the capa¬ 
bility, utility, and superiority of your 
petitioner’s system of filtration, that your 
petitioner has been informed by some^of 
their chief oflicers, and believes it to be 
true, that they would immediately adopt 
your wtitioncr's system of filtration, and 
give the inhabitants of London the vast 
advantage of pure, limpid and sparkling 
water, provided any scheme could be de¬ 
vised to repay them the expense, compa¬ 
ratively small as it would be, of adopting 
and carrying on the processes of filtration 
by your petitioner’s invention; but, as 
they were afraid that they would not be 
permitted to increase their rates, in the 
present tem^r of the public mind, and 
of the two Houses of Legblature, they 
must defer doing so, until your petitioner 
could point out some means of creating a 
remunerating fund to meet the cost.” 

No wonder, after such an allention as 
this, a notice was given in the House of 
Commons of future enquiry into the con¬ 
duct of the Water Companies i« this 
matter—no wonder that gentlemen wish¬ 
ing to ofier their services, ‘*for a consi¬ 
deration,” to such wealthy corporations, 
at the hour of their trial, are beginning 
to show themselves; but it will not do— 
pledges have been mven by Members 
of TOth Houles of Parliament—not so 
much to enquire into the foul and filthy 
state of the water, for that is already so 
demonstrated, that the unblushing ef¬ 
frontery of monopoly cannot now stammer 
out another syllable of denial; but, to 
come at once to the question. Have the 
Water Companies kept good faith with 
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the public and with Parliament, by ** ef¬ 
fectually filtering” their supply, as they 
promised and pledged themselves to do r 

Your correspondent, Mr. Baddeley, 
seems to sneer at the notice for next ses¬ 
sion, which Mr. Hawkes has given. Does 
your correspondent know, whether Mr. 
Hawkes gave that notice on his own part, 
or on the part of a highly influential 
member of the Government, who will 
probably preside over the committee? 
Does Mr. Baddeley know, that a Noble 
Lord in the Ho^e of Peers, the first in 
one respect in the land, has promised a 
similar enquiiy in the Lords? I am 
sure, if your correspondent, had been 
aware of these matters, and of others, 
which 1 only know in confidence, he 
Would have paused before treating with 
levity an enquiry likely to be productive 
of such valuable results, as that of which 
notice has been given. 

For every life lost by impure water— 
for all the diseases generated thereby— 
for most of the cases of English cholera, 
now so prevalent, those who, from selfish 
considerations, refuse to ** effectually 
filter” the water they suppTy when thepr 
have it in their power, arc answerable, if 
not to man, to God 1 A very small cost 
by companies realising very large profits, 
w ould confer on their customers an ines¬ 
timable blessing;—is it too late to hope 
that such may soon be the case, so as to 
prevent the necessity of Parliamentary 
interference ? 

1 have the honour to be, Sir, your most 
obedient servant, B. 

Grafton-street, September H, 1S42. 

SMOKING ON RAILWAYS. 

Sir,-—1 prefer addressing you on the fol- . 
lowing subject, in preference to the' Editor 
of any other publication who might feel in¬ 
terest enough in the matter to notice it, be¬ 
cause, being known to jon, you will have 
confidence in the correctness and truth of 
what I relate. * 

A short time since, a foreq;ner travelling 
in the conpro of a second class carriage on 
the Brighton Railway, smoked a cigar. The 
guard warned him that the practice was 
not allowed. Nevertheless, the gentleman, 
most likely used to the way such things are 
managed on the Birmingham line, when the 
guard retired from performing his duty, con¬ 
tinued to smoke, and finished his cigar. At 
the next station, he was met by a demand 
for his ticket, ordered out of thecoupde, and 
subjected to the following treatment. The 
guard addressing one of the officers on the 
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platform, warned Him that, that person 
was not to be allowed to proceed to London 
by any train that ni^t,’* and there the 
gentleman was left I The guard on being 
retnonstrated with, very civilly replied he 
conld not help it—such were his or^rs—he 
should be discharged, or fined, if he did not 
execute them~and there was a director in 
the next carriage. Now, Sir, I ask, whether 
such a mode of punishment ought to be to¬ 
lerated in a free country ? If such is the 
rule of the Iirighton line, it ought to be 
distinctly notified to every passenger. Com¬ 
plaint at its enforcement could not then be 
made, although we might exclaim against its 
severity. Surely, to have t{«ken the man's 
ticket away, and forced him, before be could 
proceed to lx>ndon to buy another would 
have been punishment enough. Nine shil¬ 
lings and sixpence for smoking a cigar is 
paying dearly for one's whistle, but arbi¬ 
trarily to debar him from proceeding by the 
same train was, to my thinking, most unjust 
and cruel. Tlie individual in question may 
have been put, to not only great incon¬ 
venience, but possibly very heavy expense, 
by being detained from the completion of 
his journey so many hours. WHiat makes 
the present'case worse is, the circumstance 
of the victim ^eing a foreigner. 

The directors of the Brighton Railway as 
a body, are not over popular; surely there 
ought to be wit enough among so many, to 
devise some scheme for the enforcement of a. 
regulation proper enough in itself, and not 
quite so obviously tyrannical. * 

Yours faithfully, 

An Old Correspondent. 

[The reasonable complaint of our “ Old" 
and much esteemed correspondent, brings to 
mind the remedy once facetiously proposed 
by another of our contributors, for the nuis- 
ance~for such it undoubtedly is—^the com¬ 
mission of which involved his foreign friend 
in such unpleasant consequences. It was to 
this purpose—that smoking on railways 
should not be absolutely prohibited (for the 
liberty of the subject's sake!) but that the 
smokers should ^ obliged, by Act of Par¬ 
liament, as the engines are—lo conaumi 
their oten emoie. En. M. M.] 


.. THE CRANE QUESTION. 

Sir,—A med^ical disadvantage"—a 
deficiency of effect—but not a loss of power 
in the crank, your corr^ondent, " W« 
T.," contend, is what my experiments 
prove, and what, he says, " nobody eeill deny 
tfeet take place in eome parte qf the crank*e 
course." I ain perfectly satisfied with his 
defintrion. The words ** loss of power" shall 
not be made use of by me again—it shall bo 


a "mechanical disadvantage." I suspect, 
however, the change will not much benefit 
your correspondent. 

ne wishes to quarrel with me because I 
exemplified practically my meaning of the 
term '* loss of power," but did not define it. 
What nice, but unnecessary distinctions! I 
wish he had exemplified his meaning, as I 
requested of him, and I would make him a 
present of what he intended for definition. 
1 am glad, however, that I have pinned your 
correspondent down to a practied point, by 
the definition he has givun, as ^bove, of the 
crank's action. 

Your correspondent says, at pag^ 77 in 
the present volume, that if 1 should at 
any time prove, ever so clearly, any practical 
loss to exist in any engine or machine of my 
construction, I must look somewhere else 
than to the crank for the cause. Now, I 
would be glad to know what occasion 1 have 
to look elsewhere for the cause, if it can oe 
shown to exist in the " meidianical disad¬ 
vantage" of the crank, or the mechanical 
disadvantage of any other description of 
shifting leverage ? 

Your correspondent's meaning of the term 
"loss of power" is this, that unless that 
loss is irrecoverable, it cannot properly be 
called loss, though there may be a "mechanical 
disadvantage," which may be neutralized by 
some contrivance, as a fly-wheel, for in¬ 
stance. If your correspondent had read my 
papers attentively, he would have discovered 
a mode much more effectual than a fly-wheel 
for gaining his object, for overcoming the 
mechanical disadvantage of the crank, and 
mending that defect. At page 470, vol. xxxv, 
I stated, that when the work required to 
be done by the engine, or rather the re¬ 
sistance which that work opposed to motion, 
varied in the proportion of the shifting le¬ 
verage of the crank, then there was no de¬ 
ficiency of effect; as, when the weights of 
56 and 28 pounds were put in motion by 
the shifting leverage, there was no loss. But 
no contrivance, as I before stated, placed 
between the first mover and the crank, or 
even t^e fly-wheel, would have that effect, 
and the work required to be done cannot 
have the varying motion above mentioned 
given to it in practice; but if it could, the 
effect would be, tiiat the whole arrangement 
conld not properly be called a crank action, 
because the power applied every instant was 
exactly equivalent to the work required to 
be done at the same moment; and a little 
consideration will show that a fly-wheel, in 
this arrangement^ would be injurious. 

Your correspondent states that, in all his 
papers, he never mentioned the word " fric¬ 
tion,'^ and it is very true he did not; he was 
too caurious to commit himself; but it is 
equally true that I did mention it, and that 
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all mjr argameats are built upon that im* 
portant element in practical mechaniea, 
though to the mathematician a moat trouble- 
aome one. If your correspondent will take 
the trouble to look back, and read over agun 
these experiments, about which so much has 
been said, he will find that they are intro¬ 
duce with the observation, that the crank, 
considered in the abstract, and without re¬ 
ference to friction, might, for all the pur¬ 
poses of my experiments and the line of ar¬ 
gument made use of, be supposed incapable 
of losing power; and hence arose the neces¬ 
sity that my explanation should fully show, 
in the most practical manner, my meaning 
of the words loss of power,*' but which he 
considers cannot properly be called other 
than a mechanical deficiency of effect. As I 
said before, 1 am perfectly willing to sub¬ 
scribe to this; but your correspondent must 
admit, that if my experiments prove that a 
" i&edianical disadvantage,** and a deficiency 
of effect, does exist in making use of the 
crank, or any other description of shifting 
leverage, which would not take place if the 
crank were removed, then in practice the 
deficiency should be considered due to She 
crank alone, and that it is a matter of the 
first consequence to remove it, if practicable 
to do so. And if the practical mechanic, 
seeing this, and endeavouring to give motion 
to machinery without the intervention of a 
crank, has an idea he can perform a greater 
quantity of work with one bushel of coals, 
by so doing, than he could with nearly two, 
when using the crank, 1 hope your corre¬ 
spondent will abo admit, that all the gentle¬ 
men who wrote on the subject, in favour of 
his views, and considered such a person 
(and expressed themselves to that effect) as 
unacquainted with the first principles of me¬ 
chanics, should withdraw such assertions, 
and make some excuse fur having so incon¬ 
siderately expressed themselves on a subject, 
witliout having made themselves better ac¬ 
quainted with it. 

Your correspondent mentions that, to re¬ 
store the mechanical disadvantage, it is only 
necessary to procure a fly-wheel, tiie mo¬ 
mentum whereof will restore any detfciency 
of effect to the crank. He will find, how¬ 
ever, by referring to my experiments, and 
to my recapitulations of them, that I showed 
that want of momentum in the first mover 
was a cause of mechanical deficiency in any 
system of shifting leverages. How would 
he give momenlum to the steam when ap- 
pfled as a first mover ? The beautiful idea 
of a fly, by its momentum, accumulating 
and storing up power in one part of tiie 
crank*8 movements, to be given out where 
necessary, would be very well, if experi¬ 
ments could prove that no deficiency of ef¬ 
fect took place by the shifting leverage at 


the moment of transferring power; but it 
becomes a mere fiction when the deficiency 
is proved to exist—^when it is proved that 
the first mover cannot give over to the fly, 
through the medium of the crank, all the 
power, without any deficiency. 

At page 71 in your last Number is given 
a paper read at the Cornwall Polytechnic 
Society, (these Cornwall engineers will cer¬ 
tainly make your mathematicians go mad,) 
giving an account of a large steam-engine 
being applied to pump water to work water¬ 
wheels. This idea is 'not altogether new, 
for Watt originally employed Steam-engpnes 
without a crank fbr that purpose; but it 
was reserved for the present day, and for a 
Cornwall engineSr, to demonstrate by actual 
experiment, and on a sufficiently large scale, 
that it is much more economical to pump 
water for that purpose by steam, than to 
make use of a crank to the en|pne. Not¬ 
withstanding the well-known loss which 
takes place in working water-wheels, this 
mode had an advantage over the crank, in 
the proportion of 14 to 10. What, therefore, 
must the mechanical deficiency of the crank 
have been ? Nearly one-half more work was, 
it appears, performed witli a bushel of coals 
than when a crank was made use of. And 
this, too, though there was & considerable 
deficiency of effect in tiie working of the 
water-wheel. 

Your correspondent*s mode of making 
nice distinctions is amusing. In reference 
to a quotation from your Aberdeen corre¬ 
spondent he states, t^t instead of saying, 

that one engine had nearly doable the 
power of the other,*' I said, your northern 
correspondent admitted that the crank en¬ 
gine did not do one-half the work of the 
other.'* I will leave it to the mathemati¬ 
cians to discover the difference: certainly, 
there was no misrepresentation or exaggera¬ 
tion in the Ciise, on my part, although I 
quoted at the time from memory. 

With respect to a misrepresentation, or 
rather, 1 should call it, an erroneous ver¬ 
sion, which your correspondent hhs given of 
my experiments, it is necessary to say a few 
words. • 

The fiicts stated in ^se experiments, (p. 
259, vol. XXXV.,} your correspondent does 
not question; it is only the conclusions 
^awn from them that he quarrels with. 
The two weights of 56 and 28 lbs* were 
moved over a space of 6 inches by a power 
of 50 lbs. moving tlurqngh a space of 4 
inches perpendicuhur. This was done, be it 
remarked, by a shifting leverage, so arranged, 
that the power applied by means of tiiediang- 
ing leverage was equivalent at the change* to 
the work required to be done. The weight 
of 56 lbs. had to be drawn 2 inches, vnth the 
full effect of the first mom moving 2 inchesi 
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and 28 lbs. to be drawn 4 inches with that 
power reduced one-half by the lever, and 
moving 2 inches more. Your correspondent 
admits that a weight representing the aver¬ 
age of these numbers, combined with tlie 
spaces passed over, namely, a weight of 37i- 
Ibs. could not be drawn over the same space 
of 6 inches by means ot the shifting leverage. 
Now, it is only necessary for me to prove, 
by the ^ts stated in that paper, tliat a 
weight of 37^ lbs. was actually drawn over 
that distance with a power represented by 
50 lbs. moving through a space of 4 inches, 
when there was no shifting leverage, and 
when the power exertcdi was uniform and 
constant. Tliis was performed; and had 
your correspondent quoted fee passage which 
I now give, and which 1 complaiaed that lie 
suppressed, or did not give a correct version 
of, the true state of the case would be seen. 

** I removed the cross bar from the table 
where these experiments were performed, 
and put the weight of 37 lbs. on the board 
it, and I attached the cord whicli passed 
from this board k along the table, and down 
the pulley to one end of a sliort lever of the 
tb^rd order, fixed under the table: I put the 
weight of 50 lbs. on this lever in such a po¬ 
sition, that a motion of 4 inches given to 
this weight ot power w’ould cause the end of 
this lever, to which the line aforesaid was 
attached, to move C inches; by drawing buck 
the board A, with the weights of 37 lbs. 
thereon, a few inches, this board and weight 
was moved over a space of 6 inches.’* 

Now, w'as there any thing imaginary in 
this experiment ? On the contrary, it is an 
experiment which, by the very conditions on 
which it is expressed—^by the limitations 
given, render a practical trial unnecessary ; 
for all tliat I require your corresiiondent to 
admit, and which he dues not call in ques¬ 
tion, is, that the weight of 37 lbs. could not, 
when the shifting leverage was made use of, 
be drawn 6 inches. It will be observed, 
that 28 lbs. was the greatest weight which 
could be drawn when the cross-bar was 
made use df, and brought up to the stop 
by the power; but when 1 increased the 
leverage, when attached the power (jp 
the lever under the table, a motion of 4 
tficde# to the powet' imparted a motion 
of 6 inehe* to the end of the lever to which 
the string was fastened; whereas a mo¬ 
tion of 4 ineheo* in the power gave a mo¬ 
tion of 8 inckeo to the end of the cross¬ 
bar, making use of the shifting leverage to 
which the string was fastened. It is not ex¬ 
traordinary that, under the former circum¬ 
stances, 37 lbs. should have been drawn 6 

- -- ——— -— — y ■ ■■ 

* Strictly speaking, it was a motion of 2 inches 
which gave a motion of 4 inches to tlie end of the 
cross-bar; but as this is the same proportion,it can 
make no difference, the line being made fast to the 
centre of the cross-bar. 


inches, while in the latter case only 28 lbs. 
could have been drawn. 

lict us for a moment longer confine our 
attention to this experiment, and connec;t it 
with the non-momentum apparatus, and see 
how the matter stands. Making use of the 
shifting lever or cross-bar on the table, and 
the friction-rollers, the greatest weight which 
can be drawn by the spring beyond the line 
mark on the table is 28 lbs.; by the limits 
the experiment is confined to, no greater 
weight could pass that line. Now let us re« 
move the cross-bar, and attach the short 
lever under the tabic, and fix the spring to 
it, in the same position as before the weight 
of 50 lbs. had been placed. The leverage in 
this latter case will be to the leverage where 
the cross-bar was made use of in tlie pro¬ 
portion of 4 to 3. We have the proportion, 
therefore, as follows : as 3 : 4 :: 28 : 37i 
lbs.; so that the spring, by means of the ^in¬ 
creased leverage, is enabled to draw 375 *ia. 
over a space of 6 inches, whereas with the 
shifting leverage it could not draw a greater 
weight than 28 lbs. beyond the line; in 
other words, the same power being made use 
of' in one case, and with a shifting leverage, 
a weight of 28 llis. is the greatest which can 
be drawn; in the other, 374. lo this case 
I want your correspondent to admit nothing, 
and I challenge and defy him to question the 
truth of the experiment. “ Oh ! but,'* soys 
my opponent, “ recollect there is no steam 
consuming when the motion is retarded, and 
that it is ill proportion to the work that it is 
consumed.*' I do recollect this very well; 
and I also recollect, tliat a much greater 
quantity of steam will be required to make 
the same quantity of work be done as when 
the shifting leverage is away. 

I am not certain whether your corre¬ 
spondent may understand this explanation; 
but if your readers can, I am perfectly satis¬ 
fied. I say I have doubts of his understanding 
it; and 1 have cause to tlniik so, when he 
states that I am placed in a dilemma by an 
experiment he describes. Why, in all the 
experiments with the spring, the motion was 
confined to a space of 4 inches ; and when I 
discovtred what was the greatest quantity of 
work it w'as capable of performing, (the only 
object required,) why trouble myself about 
any quantity of work below it ? An engine of 
ten-borsc power will do the work of one horse, 
or any number under ten, but will not do the 
w’ork of a greater iium)>cr ; but he wishes to 
build a calculation on the sihallest quantity 
of work the engine can do. The problem 
reminds one of an ass race, where the beast 
last in wins the day. 1 hope be will not in¬ 
troduce the principle in the present discus¬ 
sion, and contend, by such dilemmas, that 
the person who has the worst of the argu¬ 
ment is the most successfol. 
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Your correspondent has a curious mode 
of reasoning. He says it would bo absurd 
to suppose that 74 lbs. could be drawn 3 
inches, because 56 lbs. was, by the terms, 
the greatest weight which could be drawn; 
and at the same tune he says, it is quite 
practical to do it by proper arrangements. 
No doubt it is; but I required the weight 
to be drawn 6 inches, and 37 lbs. was the 
greatest weight it could be done with, for a 
short distance. 

Your correspondent asks me whether, in 
a steam>boat, where two engines are used, 
and two cranks at right angles, and no mo* 
mentuni, (as he says,) is required, 1 contend 
for a loss of power ? 1 answer,—Without 

doubt, 1 do; and exactly to the same amoynt 
as if there were but one crank : and although, 
as at present constructed, the double crank 
cannot be dispensed with, it is on many ac¬ 
counts a most objectionable mode of work¬ 
ing. 

1 am, &c., M. 


ABSTRACTS OV SPECIFICATIONS OP ENGLISH 
PATENTS RECENTLY ENROLLED. ^ 

John Green the Younger, of New¬ 
town, IN THE County or Worcester, 
Farmer, for certain improvemente in cut- 
tinff, or redueinff turnipe, mangel worzel, 
carrots, and other roots for food for homed 
cattle, horses and other animals. Enrolment 
Office, September 7, 1842. 

These improvements are stated to consist: 

Firstly, in the construction of a machine, 
or apparatus fur reducing,.or grinding into 
pulp and small pieces, tumips^, and any of 
those roots which arc, or may be. used as 
food for cattle and other animals, and which 
roots have been previously cut into slices, 
or strips: and, secondly, in the combination of 
I his machine with other well known machinery, 
or apparatus for cutting the said roots into 
slices or strips, so that wlieii combined they 
shall form one machine, and perform the two 
operations simultaneously. 

The machinery which performs these two 
operations of cutting and grinding, is 
very fully and clearly described, and illus¬ 
trated by a number of well executed draw¬ 
ings. The grinding apparatus, which con¬ 
stitutes the principal, if not sole novelty, is 
composed of an outer cylinder, which has 
projecting from its interior surface, a num¬ 
ber of spikes, or studs, which arc cast upon 
it and arranged in circular rows; the spikes, 
or studs of the first row being longer than 
those of the second, and the second longer 
than the third, and so on—the spikes of eimh 
row gradually diminishing in length os they 
recede from the first row, imd each row 
being at the same time a proportionately leas' 
distance apart (as arc also the spikes 


selves,) that is to say, the spikes themselTes 
are closer together in each row in propor¬ 
tion to the distance it is situated from the 
first row, or in other words, the first row 
contains the least number, and the last row 
the greatest number of spikes or studs, and 
the intervening rows a number in proportion 
to their distanuc from these two extremes. 
At the lower part of the cylinder there are 
three boxes placed at equal distances apart, 
which each contain an adjusting plate hung 
upon a hinge, and capable of being moved 
to and fro by a screw. These boxes are used 
to regulate the fineness or coarseness of the 
pulp and small pieem, by being placed nearer 
to, or farther from a wooden conical roller 
placed within the Cylinder ,which has a num¬ 
ber of spikes, or studs, projecting fium 
its surface, which are arranged in precisdy 
the same way in every respect as the spikes 
upon the cylinder ; but upon this conical rol¬ 
ler, there arc, besides the spikes, or studs, 
two rows of knives, each row cont^ning four 
knives, which are equidistant from eadi 
other, and used to remove the pulp and 
small pieces from between the spikes 'or 
studs on the cylinder, which would otherwise 
be liable to clog. 

Claim. —** Firstly, I claim that combination 
of machinery which 1 have described as form¬ 
ing a reducing or grinding apparatus, and 
also any other combination of mechanical 
parts for reducing, or grinding previously- 
cut pieces of roots into a pulp, and small 
pieces, in which combination the roots are 
operated upon by moveable surfaces, or by 
surfaces, part of which are moveable, and 
part of which are stationary, and upon which 
are placed spikes, or studs, or any other si¬ 
milar projections which will produce a like 
effect; and, secondly, I claim the combina¬ 
tion of such reducing or grinding apparatus, 
with other machinery or apparatus (such as 
1 have described for cutting the said roots 
into slices or strips,) but I lay no clum 
whatever to this cutting machine alone.” 

The patentee adds, “ that the object in 
reducing these roots into a pulp add small 
pieces is, that they may be mixed with a 
portjon of chaff, which makoe a very econo¬ 
mical and nutritious food for cattle.” It 
is obvious,” he says, “ fliat when fodder of 
an inferior qusility is cut into chaff and 
mixed with a portion of ground roots, it 
would be much more eagerly devoured by 
cattle, than when the roots and fodder are 
given alternately.” 

The nuichiutTy may, he thinks, be also 
“ beneficially employeil in cutting or reduc¬ 
ing apples and pears previously to being 
ground in the ordinary elder mill, which 
would very much facilitate and expedite the 
latter operation.” 

Joe CurjuBB, or Birminohabi , /or m~ 
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provements.m the eenetrueiion qf the tubu^ 
tar Jlues ^of Steam Boilere. Enrolment 
Office, May 6, 1842. 

The inventions which are the subject of 
this patent are less improvements in the 
conetruclion the tubular fluee of steam 
boilerSf*^ than improvements in the mode 
ofmaniifacttsrinff tubes in general; and it is 
in the latter sense, in fact, that the most im¬ 
portant of them are claimed by the patentee. 
Nothing, however, is better settled than that 
a patent which is founded on a deceptive 
title,, and linked to n specification which 
claims more than the title can possibly cover, 
is invalid (though possibly not past mend¬ 
ing). What the inventions are, may be 
gathered from the claims of the patentee, 
which we subjoin. 

** What 1 claim, as the first part of my 
invention, is the mode of welding iron or 
steel tubes, by drawing them through dies or 
between grooved rollers, when, and at the 
same time as, drawing such tubes or man¬ 
drils, the mandril being a necessary and im¬ 
portant part of the mechanical apparatus in 
producing the welding. 

** Secondly, I claim the welding of iron 
or steel tubes by hammering upon a mandril, 
at the same time 1 am drawing the tube 
from the fire along a mandril, so that the 
tube is welded on and drawn over a mandril 
at one process. 

** Tliirdly, 1 claim the application of either 
iron or steel tubes when coated with copper, 
brass or other alloys of copper, in the con¬ 
struction of tubular fiues for steam boilers. 

** And Fourthly, 1 claim in the construc¬ 
tion of tubular Hues of steam boilers, the 
application of welded iron or steel tubes, 
which have been drawn through a circular hole 
or die, or between rollers, and which have 
been drawn over a mandril, for the purpose 
of smoothing the external and internal sur¬ 
faces of the tubes, and for regulating tlie 
thickness of the metal.*’ 


VOTES AND VOTICES. 

Imprintijig witkoui coniaci ora-^eneg of Light .— 
Hr. Breguet Xht celebrated watchmaker, has ad¬ 
dressed a letter tu the French Academy, in ki-hich 
referring to the discovery of Dr. Hoaer of Konigs- 
berg, (see Mech» Mag No. S92, and p. 15C,) that 
the figures of objects can be transferred from one 
surfhee to another without contact, or the agency of 
light, he states, that he has frequently seen on the 
polished inner surface of the gold cases of watches, 
a distinct impression in reverse of the name of his 
house, which had been transferred from the en¬ 
graved letters, on the covering of the works, tehich 
did not touch the ease. Our firiend Mr. Prosser of 
Birniingham, has also informed us (before the an¬ 
nouncement of Mr. Breguct’s communication,) that 
having thrown a newspaper loosely on the top of a 


speculum, which was lying on a table with the 
concave side uppermost, he was sometime after sur¬ 
prised to observe, on removing the paper, and look¬ 
ing at the speculum, that there was a distinct im¬ 
pression upon it of several lines of the print, and 
'that the impression was strongebt in the cciiire, 
where It is certiin no contact could have taken 
place. As there appears to be some dlfliculty in 
giving this new phenomenon a sufliciently distinc¬ 
tive name, wc beg to suggest that it may very 
filly be called alter its first promulgator—ifojero- 
igpe, 

Aeeoverg of H. M. S. Magnet, —Accounts flrom 
Sweden state that this vessel has been raised from 
the bottom of the Malmo roads, by means of a div¬ 
ing apparatus, invented by Count de VVenkerbeing. 
Her masts, sails, and rigging are stated to be in 
good condition. In the bold were*discovered three 
skeletons, and the body of a man in nearly a perfect 
state of preservation. The Magnet (built of oak,) 
mounting 18 guns, foundered in the above yoads in 
the year 1809, thus making the time of hex lying 
uifiler water a period of 33 years. 

The Papal Steamers,^The arrival in Rome of the 
three steamers constructed in JSnglaud for the Pope, 
was the occasion of a popular feasV at which the 
principal functionaries of the State, the Cardinals, 
and a number of distinguished foreigners assisted. 
Notwithstanding the shallowness of the Tiber, the 
windings of the river, and the sand-baiiks'Vhich 
frequently obstruct its bed, the steamcTS ascended, 
in four hours, a distance which generally required 
nearly as many days. 

Continental Barbarism,—The Moniieiir dst Che^ 
fnins de Per states that iienrly one-half of the 
'labourers employed on the Vesdre Railroad arc fe¬ 
males, who are preferred by the contractors to men 
for works of importance, from their superior do¬ 
cility, strength, and courage. ** The country of 
Liege has,” it is said, ''this peculiarity, that the fe¬ 
males undertake all those works which require 
superior skill and application that in other countries 
are reserved for men.” 

Mines and Minerals of the United States,—The 
production of iron, in 1840, amounted to 280,903 
tons, in which 804 furnaces were employed; of bar 
iron tbe )>roduction was 197,233 tons, in which 703 
forges, &c., were employed, the consumption of fuel 
for both these branches being 1,528,110 tons, while 
the amount of capital invested was 20,432,131 dol¬ 
lars, and the number of liaiids employed, including 
mining operators, 30,497. The production of lead 
amounted to 31,239,453 lbs., which employed 120 
smelting-iiouses, 1,017 men, and an itivestiiient of 
1,310,730 dollars. The production of gold was va¬ 
lued at 529,000 dollars, employing 157 smelting- 
houses, 1,046 n\en, and an in vestment of 234,323 
dollars; and the production of all other metals at 
370,011 dollars, affording employment to 728 men, 
with an invested capital of238,980 dollars. From the 
coal mines the products were 863,489 tons anthracite, 
and 27,003,191 tons bituminous; in the former of 
which there was invested 4,355,002 dollars, and in 
the latter 1,808,802 dollars. From the salt mines 
the prodU€'e was 0,179,174 bubhels, in the raising of 
wlhch 0,998,045 dollars was expended, and 2,365 
men employed. And the value produced from the 
granite, marble, and other stone works was 3,695,884 
dollars, employing 7,859 men, with an invested ca¬ 
pital of 2,540,159 dollars. 


IntEiVoiko Patentees may be supplied 
gratiswitA Jnatructions. ^implication (post- 
paid) to Meesre. J. C. Hlooertson ana Co., 
166, Fleet-street, by whom is kept the only 
OoJIPi<ETE liEOlSTEY OP PATENTS EXTANT 

/orm 1617 to present time). 
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bbasman’s patent improyements in barometers. 

[Slicciflcation enrolled September 7| 1842.] ' 


The improvements which are the sub¬ 
ject of the present notice are founded on 
the following general considerations. In 
the common barometer, the pressure of 
the column of mercury, added to the at¬ 
mospheric pressure on the surface of the 
mercury in the cistern, being equal to 
the atmospheric pressure on the exterior 
bottom of thr cistern, it follows, that if 
we place the cistern, with its contents, 
upon the top of a spring, or other ex¬ 
actly adjusted balance, the depression 
caused in the balance will be no more 
than what is due to tile weight at the 
moment of the cistern and its contents, 
independently of the barometric column 
—the weight of that column being coun¬ 
terbalanced by the atmospheric pressure 
on the exterior bottom of the cistern. 
But, as the mercury in the cistern is 
the source whence the barometric co¬ 
lumn is derived, and as the quantity in 
the cistern is increased or diminished ac¬ 
cording to the height of that column, it 
follow's also, that as the barometric co¬ 
lumn is caused to rise or fall by varia¬ 
tions in the weight of the atmosphere, so 
the w’eight of the cistern will be propor¬ 
tionally increased or diminished, and the 
spring, or other balance on which it 

{ tresses, be to the same extent raised or 
ow'ered'. It is further obvious, that if 
we ascertain how many inches, or parts 
of inches, are included within the ex¬ 
treme range of the barometric column, 
and what the weight of so many inches 
or parts of inches of mercury is, and to 
what extent the addition of such weight 
to the cistern will cause the spring or 
other balance to be depresised, we may 
from these data construct an index, 
which, being attached to the balance, 
will show on inspection the smallest 
changes in the height of the barometric 
column. t „ 

This, therefore^ is what Mr. Head¬ 
man, the present patentee, has done; 
and, by so doing, obviated three acknow¬ 
ledged defects in the barometers com¬ 
monly constructed, namely, first, the dif¬ 
ficulty of ascertaining the proper allow¬ 
ance to be made for the expansive effect 
of changes of temperature on the baro¬ 
metric column; secondly, the smallness 
of the range; and, thirdly, the disturb¬ 
ing influence of alterations in the level of 
the mercury in the ciatern. 


Fig. 1 of the prefixed engravings shows 
the manner of constructing a wheel baro¬ 
meter on this principle. 

a b c is n cylinder containing mercury; 
d e, a second cylinder, which doats in the 
mercury within the other, forming the cis¬ 
tern of the barometer, (the mercury in the 
cylinder a b c serving the same purpose as 
the spring balance, before spoken of;) a^, 
the barometrical tube ; /, a brass rim, which 
runs round the tO)> ortho cistern d e, and to 
the bottom of which is soldered the project¬ 
ing circular plate, g; hi are two uprights, 
which are screwed into the plate g, and arc 
united at top by a cross-piece., k; / is a 
toothed rack, which rises from the centre of 
the cross-piece, k; »i, a toothed wheel, into 
which the rack I W'orks, and to the axis of 
which whet‘1 is attached the pointer of a pro¬ 
perly graduated dial-plate ; n o, anti-friction 
wheels, attached on each side to the project¬ 
ing rim g, and which work in grooves in the 
frame-pieces, r#; yj, a third anti-friction 
>i'h(‘el, against which the rat'k I works as it 
rises and falls. To keep tlie rack in a direct 
line with the centre of the cistern, the tube 
of the barometric column is bent aside a 
little at t, us shown in the engraving. 'Hu* 
mode of action is a.s follows. As the (ptaii- 
tity of mercury in the ci-stern d e is increased 
or diminished the cistern rises or falls in the 
mercury contained in the outer cylinder 
n b c, and through the medium of the up¬ 
rights h i, and rack and wheel Im, the exact 
amount of the. rise or fall is communicated 
to, and indicated by, the pointer of the in¬ 
dex. When it is desired to render this in¬ 
strument portable, the plate g is brought 
close down upon the cylinder a b c, so as to 
serve as a lid to it. The instrument is then 
held in an inclined position, till the tube, 
is completely filled ; the tube i.s next un¬ 
loosed from its fastenings, attd pressed against 
the bottom of the cistern, vrbich is protected 
by a piece of soft leather, after which th<* 
stopper u is slid down the tube a’^, and closes 
the mouth of the cistern. 

By applying a fixed scale to the side 
of the tube a* of an instrument of the pre- 
'ceding description, very minute changes 
in atmospheric pressure might be ren¬ 
dered perceptible; for, besides the actual 
lengthening or shortcniing of the baro¬ 
metrical column by changes of pressure, 
such a scale would indicate the rise and 
fall of the cistern, fhe amount of which 
could be added to the range of the co¬ 
lumn. Thus, suppose the column to fall 
from 31 to 28 inches: if the cistern were 
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fixed, the scale would indicate a fall of 
only .‘i inches; but if the cistern is made 
to float in mercury, in the manner before 
described, so that it rises and falls in 
proportion to any increase or diminution 
in the quantity of mercury in it; or if it 
is ]daccd on a spring or other balance, 
which is aiFected in the same way, then 
the barometric column will have a farther 
fall, proportionate to the depression caus¬ 
ed by the addition of the three inches of 
mercury to the cistern. 

The patentee gives the following direc¬ 
tions for graduating the instrument:— 

" Assuming the extreme range of the ba¬ 
rometric column to be it inches, the wdight 
of these 3 inches should be ascertained, and 
an equivalent amount of mercury taken from 
the cistern, marking exactly the position of 
the index pointer, both before and after the 
opevation. A quantity equivah'nt to the ex¬ 
cess of tlie column above 28 indies is then 
to be deducted, and the remainder returned. 
For instance, supposing the weight of the 3 
inches of the barometric ccdnnin is 3 oz., 
and that the cistern stands at 28.} inebef, 
you sliould tlicn, (proceeding as above di¬ 
rected,) return only oz. iii.steatl of 3 oz., 
the oz. being deducted to allow for the 
inch which the barometric column exceeds 
28 inches, and upon the flowing of which 
into the cistern the inde.x pointer will be 
carried to its original position. The .space 
included between the two points is to be di¬ 
vided in the usual manner.’' 

IVlr. Readinan describes, also, a very 
ingenious arrangement, hy which a ba¬ 
rometer on his improved plan may have a 
balance on the steelyard principle applied 
to it. A representation of this arrange¬ 
ment is given in fig. 2. 

o £ is a metal cylinder fixed to the huttoin 
of the frame or case which ludds the cistern 
e rf, (the diameter of the cylinder being a 
little larger than that of the cistern,) and 
which partly incloses that cistern. Round 
the top of the cistern there is a metal rim, 
which projects a little beyond the sidSs of 
the cylinder a b, and is bevelled on part of 
its under surface, to keep the cisteni exactly 
ill the middle of tlie cylinder a 6; efv&a. 
lever or steelyard, with a sliding weight, g, 
resting on a fulcrum at h: (he short arm of 
the lever has a termination of a crescent 
form, (ns shown the separate view given 
in fig. 3,) the two branches or horus of 
which have conical points, which enter into 
corresponding holes in the rim of the cis¬ 
tern. To ascertain the height of the column, 
the lever is brought to a horizontal position. 


by fusing the short arm to press upwards 
ai^inst the gauge-point I, simultaneously 
with which the crescent end of the same arm, 
etching hold of the rim of the cistern, raises 
it also, and, by means of tlie conical points 
inserted in the holes of the rim, keeps the 
cistern always at tlie same distance from the 
fulcrum. The sliding weight g is then moved 
towards tlie fulcmm, and the height of the 
column thus ascertained. The adoption of 
this plan will not interfere with the ordinary 
scale, which may be still retmned in com¬ 
bination with it. Wlien the steelyard lever 
is not required to be in use, it may be placed 
out of the way, inlfche vertical recess t it, to 
which there is au opening in the side of the 
framework.” * 

To register the indications of his im¬ 
proved barometer, Mr. Readman judi¬ 
ciously avails himself of the newly-dis¬ 
covered art of photograjihy:— 

“ I place at the hack of the cistern, or 
spring balance, a circular plate of metal, 
covered iti front with photogenic paper, of 
the same .size a.s tliu dial-plate, and make the 
centres of the two ])late.-> to coincide exactly. 
Betwixt tiic circumference of the dial-plate 
and the graduated circle on the face of it 
there is a margin or border left, of about an 
inch and a half in breadth, and across this 
margin I make a narrow slit, directly over 
or under the centre of the plate. Behind 
the dial, and before this slit, 1 place a 
slqi of metal, which is attiu'hvd to the cis¬ 
tern balance, or spring balance, the bottom 
of which, when the raert'urial column is at 
its highest point, is on a level with the upper 
cud of the slit. Now, os the rising or fil¬ 
ing of the cistern or spring balance increases 
or diminishes the length of the line of light 
admitted on to the photogenic paper, then, 
hy causing the registering plate to revolve, 
(^by a weight, or by any other convenient 
means,) a circular border is formed on the 
photogenic paper, the outer edge of which 
represents e.xactly the fliictuationl iu the 
atmospheric prcs.snre. But, as the pre- 
coiljng method answers on^' for the day¬ 
time, 1 adopt the following plan when it 
is desired to continue the registration dur¬ 
ing both night and d.ay. To the cistern or 
spring balance 1 affix a pencil, the point of 
which is made, by means of a spring, to 
press lightly on a surface of common paper 
stretched over the re,gistoriiig plate, so that 
on the plate being caused to revolve, (by 
a weight, or otherwise,) the pencil register, 
by corresponding lines ou the paper, the 
rise and fall of the barometric column.” 
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i'irf—The following remarks sug¬ 
gested by certain recent Parliamentary 
grants of money for the erection of na¬ 
tional monuments, will not, 1 hope, be 
deemed unsuitable to the pages of your 
valuable scientific miscellany,—open as 
they always are to the reception of any 
matter that may have for its object the 
promotion of public taste or utility. 

It was proposed a few years ago, by a 
correspondent of your journal, (if I re¬ 
collect rightly, Mr. Cheverton,^ to cast 
statues in iron. Proir. what cause the 
suggestion has not yet been adopted, I 
am at a loss to conjecture? The superi¬ 
ority of iron in point of economy over 
bronze admits not of a moment’s doubt; 
and that being allowed, the only question 
which remains is, whether the durability 
of the former metal is equal to the test 
of centuries’ exposure to the corrosive 
influence of a changeful and humid at- 
mosjihere like ours? Possibly it may 
not, if the surface is left in an unpro¬ 
tected^ state. But this may be the single 
objection to the employment of iron in 
monumental structures; and if so, an 
easy remedy for the <lestructive effects of 
continual oxidation is all that is wanted. 

Xow at the period the paper above 
alluded to was publishid, the electro- 
metallurgic art was unknown. It is by 
an application of this new art that *1 
would propose to insure permanency to 
iron sculptures, by giving to each, as it 
were, an impermeable tunic of bronze. 
After a thin coat of oxide has been de¬ 
posited on the cuprate surface, this first 
incrustation will arrest nearly all subse¬ 
quent atmospheric influence— -a fact w ell 
known and proved by the preservation of 
antique works in cupper. 

It may be almost superfluous to add, 
that the‘preparatory resiative process is 
very simple; for after the statue, grouj), 
or other w'ork kas been rifled and dias^id 
by the sculptor, t]ie only rcquisiics to 
completion are,—to chemically clean the 
surface by a short immersion of the ob¬ 
jects in a dilute acid solution contained in 
a suitable vessel; to make a voltaic cir¬ 
cuit with zink; and \fhen the departation 
of all superficial pollution is effected, 
to precipitate the copper covering, which 
may be of any thickness deemed expe¬ 
dient. 

We should thus obtain, also, at a 


trifling additional cost to the first cheap 
material, (besides its protection,) all the 
verdant beauty of the bronze metal. To 
illustrate by an example: suppose a 
column to commemorate the fame of 
some hero w'ere to be erected; the shaft 
might be of plates, cast with flanched 
edges, joined by riveting, and disposed 
in courses, presenting a like superficial 
arrangement to the blocks in a column 
of stone. If an enriched design be de¬ 
sired, it can be produced with perfect 
facility, and made to record, with the 
finest effect, the victor’s exploits, after 
the manner of Trajan’s column, and 
other admired monuments. The capital 
might even be adorned by electro-gilding. 

The electro-metallurgic art might be 
employed by itself to produce many 
sculptural works tvhoUj/ in copper, l^n- 
til now the groat expense of peculiar 
glyptographic monuments has proved a 
prohibitory bar to thei«* employment, in¬ 
dependently of all constructive difficul¬ 
ties ; but every objection on this score is 
now' removed by an admirable process, 
that will ere long hold a prominent rank 
among the arts. 

Great has been the lament of many at 
our inability to vie with the Egyptians 
in their lithu-graving works. So nume¬ 
rous and consummately chiselled were 
they, as to batfie the imagination of the 
contemplator, and leave him lost in won¬ 
der at the inimitable skill and immensity 
of labour bestowed on their multitudes 
of hieroglyphic representations; making, 
as they did, the walls of their temples 
tomes, and converting their very sarco¬ 
phagi into volumes. Our inability to 
approach, however, these magic, gem- 
hke artificers in the chiselling of stone 
on a magnificent scale, is nut so deeply 
to be regretted, when we reflect, that by 
graving a plastic substance we can, by 
simple after operations, in durable metal, 
and with identical fidelity to its pliant 
prototype, fabricate, with the utmost de¬ 
licacy, chastity, and sharpness of execu¬ 
tion, characters of lasting conformation. 
By the hands of artists of the present 
day monumental works could be produced 
in the grandest pictorial style, whose 
substantial bases might bear on their se¬ 
veral facia the legends to be told to time. 
Permanent pictures like these, carrying 
objective grouping, with superadded in- 
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scriptions in difFurcnt tongues, would 
form ponderous volumes of national bio¬ 
graphy, whose broad leaves, spread wide 
before the world, could be read by all 
wayfarers; serving, at the same time, to 
correct the public taste, and guide the 
judgment to a just sense of beauty in 
design. Copies of the original plates 
might also be multiplied indefinitely, so 
as to afford all our provinces and cities 
facsimile devices, at a cost little btfyond 
that of the crude piaterial. These mo¬ 
numents to merit, of obelisk type, might 
he formed, each face separatidy, and con¬ 
joined subsequently to its fellows. 

I am, Sir, 

Your obedient servant, 

S. rARTUlDOE. 

Hankt-iili.', Sep. 7, IS12. 


I'UIlTHlilt llKMARItS ON VOl.TAIG rCtt- 
IIBNTS. 

Sir,—Tn calling your attention to th*' 
experiments of Aldini for passing a cur¬ 
rent of voltaic electricity through a great 
length of water, I had no intention what¬ 
ever to <lispnte the ingenuity and origi¬ 
nality of the experiments performed by 
Messrs. Wright and Hain; believing, as 
Mr. Wright informs you, that they were 
not aware that the same experiment had 
been previously and successfully made 
by Aldini. 

However difterent the apparatus em¬ 
ployed in the two experiments, yet the 
proportionate result is the same ; and if 
the current produce<l hy two square 
inches of platinum and one square inch 
of zlnk was detected by the delicate in¬ 
struments now in use, it was necessary 
to employ a greater number of elf ments 
in the time of Aldini, as he had no 
means of detecting a voltaic current, ex¬ 
cepting by its power to produce a sh^ek. 
It is to he remembered, also, that Messrs. 
Cooke and NMieatstone consider it in¬ 
dispensably necessary to increase the 
number of elements «if a battery in pro¬ 
portion to the length or distance of the 
telegraphic communication. 

With respect tto the gradual “ dying 
away” of the electric current alluded to 
by Mr. Wright, it was discovered hy 
M. Arago that a wire or conductor which 
has been traversed by a voltaic current 
continues for a short.time in the same 


state after the circuit is broken, and 
produces the same effect as if it formed 
a part of a direct voltaic circuit. I ima¬ 
gine that Mr. Wright will find that the 
voltaic current will “ die away” gradu¬ 
ally as well W'hen the wires are out of the 
water as when immersed in it. 

Your obedient servant, 

C. W. 


TltANS.MISSIOKOF EIjECTUH TTY—LIGHT¬ 
NING C'AxDfCTOUS, 

Sir,—In the j^Icchanics* Alagazinc for 
August 27, I notice some experiments 
on the conduction of electricity made by 
Mr. Thomas Wright. He mentions “a 
curious and unexpected result,” that the 
magnetism induced by the electric cur¬ 
rent did not vanish at the moment the 
electric current was suspended. Perhaps 
Mr. Wright will have the kindness to 
inform us, through the medium of your 
pages, how the induced magnetism was 
demonstrated, whether in a soft iron 
horse-shoe magnet, or simply by the ac¬ 
tion of a coil upon a magnetic needle. 
If ill a .soft iron magnet and the keeper 
was attached, the residuary magnetism 
on the cessation of the current of elec¬ 
tricity has lung been observed. But if 
a needle suspended in a coil continued to 
deviate after the current of electricity 
ceased, it is undoubtedly a newly disco¬ 
vered fact, and one well worthy atten¬ 
tion. Air. Wright would therefore con¬ 
fer a great obligation on all electricians, 
if he would give a fuller and mure ex¬ 
plicit account of the experiments than is 
contained in Meclianirs' Magazine, Mo. 
09-1, and if possible accompanied hy a 
diagram. 

In your Number for SeptenjJbcr 10, 
Mr. .1. R. Hill, in writing on lightning 
conductors, mentions Mr.^Snow' llarris’s 
plati, and that of Mr. A. Smith. I beg to 
say that the wire rope^-onductor leading 
from the royal mast-he.ul to the lower 
mast-head, and from thence to the side 
of the ship, is a })lan brought forward by 
myself some years ago, and published in 
most of the scientific journals of the day. 
Mr. Smith has therefore no claim to the 
invention. The position 1 have sug¬ 
gested for lightning conductors on board 
ships oliviates the danger which ships fit¬ 
ted upon Mr. Harris's plan are exposed 
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to, in consequence of his carrying the 
conductor through the body of the ship, 
which is therefore exposed to all the 
danger of the lateral explosion—a danger 
Mr. Farraday recently demonstrated, in 
his usual aide manner, to be very great. 

Mr. Hill is in error when he supposes 
that the electric fluid is conducted over 
the surface of metallic substances.*' 
Mr. Snow Harris also maintained this 
position for some *iine, but he has now 
seen his mistake. Electricity is con¬ 
ducted in a ratio of the mass^ not of the 
surface of the conductor. Mr. Hill is 
right as to the advantage,of continuity in 
the conductor. 

lours, &c., 

Maiityn J. Rokerts. 

I, Lower (jrosvetior'place, PimlieOi 
Sept. 20, 1.S42. 


government contract work. 

iSir,—I trust that as the following re¬ 
marks are of considerable importance to 
London engineers, you will give them a 
place in your valuable Magazine. 

Having paid a visit to the-Dock¬ 

yard the other d-iy, my attention was 
drawn to a quantity of castings lying 
under a shed. On examination, I found 
them to be those of the -— machi¬ 

nery, for the supply of which some of 
the London and country engiDeers lately 
entered into competition; and the order 
fur which was given to a country house, 
because of its tender being the lowest. 
The consequence of looking to price only 
in such matters was here remarkably 
manifested. The castings are such as 
any London establishment w'ould be 
ashamed to send out. Wheels with 
wooden cogs, with eyes to flt on turned 
shafts! The eyes, too, of these wheels 
exactly as they were cast—no such tMng 
as boring about them ! The key seats 
also in the rough, as they were cast, nei¬ 
ther filed nor cut out by machinery in any 
w'ay! The metal at the key seats actu¬ 
ally drawn in the cooling of the metal, 
having bqen cast on mandrels! The 
malleable iron eccentric rods, also, that 
throw the work into gear, and work into 
journals of five or six inches diameter, 
rough from the hammer! In short, the 
machinery is altogether such as any Lon¬ 


don engineer would consider a disgrace 
to his establishment. 

If London engineers arc called on to 
compete with such work, 1 think it is at 
least proper that they should clearly un¬ 
derstand that it is not to any superiority 
in workmanship they are to look for ob¬ 
taining a preference; and that if they 
desire to have a tender accepted, they 
have only to make the figure low enough, 
and then make the work to suit the figure 
and their own pocket^. 

1 am, yours respectfully. 

An Engineer. 

Lniuloii, Sept. l(i, 1842. 

v 


ON l.VHALATION AND PERCUSSION.—BY 
J. HARWOOD, ESQ., Sl.D., F.R.S. 

Sir,—Observing that inhalation, wTien 
employed by invalids, was performed by 
the great majority of them either w'ith 
instruments so unsuitably constructed, or 
m such a manner as to prevent the pos¬ 
sibility of their deriving advantage from 
the process, 1 endeavoured, some years 
ago, so to reconstruct the Inhaler, as to 
render it a far more convenient and use¬ 
ful auxiliary in the treatment of diseases 
of the organs of breathing; and I also 
endeavoured to secure its proper employ¬ 
ment, by ufiering a few very necessary 
rules for inhaling, which, 1 am happy 
to say, have produced much practical 
benefit, and have been adopted by some 
eminent members of the profession. 

It is now my wish to say a few W’ords, 
through your medium, regarding /ler- 
cussion as a mode of facilitating the de¬ 
tection of these and some other diseases. 
As the usual means of percussing, viz., 
striking the chest with the united ex¬ 
tremities of the fingers, in aid of stethe- 
scopic examinations, is often equally 
feeble in its indications, and painful to 
the emaciated and sensitive patient, like 
some other practitioners, I have employ¬ 
ed in these examinations, during some 
years, ihe intervention of a circulif? disk 
of a protecting material; and finding 
thi.*; method rendered the sounds of the 
chest somewhat more dear and sono¬ 
rous, it led me to the construction of in¬ 
struments for percussion of small size 
and of great simplicity, which, without 
inconvenience to the patient, make the 
indications of altered structure more ap- 
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parent. They consist of a hammer and 
one or more lenticular disks of various de¬ 
grees of thickness and convexity. Though 
materials of less density and more elas¬ 
ticity, like the parts examined, are in 
some respects preferable, for greater 
convenience they arc chiefly formed 
either of ivory or of hard and solid 
wood, the sonorous qualities of which 
arc obviated by the intervention of a 
substance affording scarcely any sound 
of its own. Thus the striking surfaces 
of the hammer are armed with india- 
rubber, which I have found it necessary 
to cut into a pointed form, to prevent 
the intervention of air between the sur¬ 
faces struck, the more effectually to 
diminish external sound. The diflerent 
degrees of convexity of the disks, which 
are formed of wood or ivory, or india- 
rubber, adapt them to the degree of 
emaciation, and consequent concavities 
of the surfaces examined, though it is 
best to accustom the ear to the sounds 
elicited by one or two only. It is necesP- 
sary that the disk should be firtnly held, 
and pressed in close contact with the 
skin when struck by the humincr, that 
no other sounds be communicated than 
those produced by internal parts or cavi¬ 
ties. And thus, not only within the 
chest may the sounds of parts examined 
and deeply concealed be obtained with 
increased distinctness, indicating the con¬ 
dition of the organs, and facilitating the 
detection of latent disease; hut in drop¬ 
sical effusions, and some other diseases, 
I employ this percussor with interesting 
cftectand advantage. 

Having used these instruments since 
the early part of the year 1840, ample 
opportunity has been afforded of-prov¬ 
ing their advantage; and I have placed 
patterns of them in the hands of Mr. 
Waugh, of Regent-street, in the hope 
that they may continue to be propbrly 
constructed, and thus rendered useful to 
others as well as to myself. 

From, Sir, yours respectfully, 

John Hauwooo. 

West Villa, St. Leonard's, Hastings, 

September, *1812. 


COAL WISIGUTS. 

Sir,—Being a dealer in coals, and roy 
trade requiring a great number of 28 lb. 


weights in different parts of my coal yard 
and on ray wharf, I find that exposure 
to the w'eathcr, and the accumulation 
of dirt in the raised figures and loops of 
the lifting rings, cause the weights to be 
inaccurate. When the Left Jury visit 
me twice or thrice a year, I am almost 
sure to be mulcted for some weights 
being too light by abrasion or casualties, 
w'hilst others are too heavy from dirt and 
compacted coal dust. I should be thank¬ 
ful if any of your ingenious correspond¬ 
ents would advise* me how to keep my 
weights correct, or devise some means of 
weighing from *1 cwt. to 5 cwt. of coal, 
by a graduatefi lever on the principle of 
the steelyard. The weighing machine 
must be light, and moveable on small 
wheels, so that it may be removed from 
one coal-heap to another with facility, as 
we have sometimes three or four carts all 
waiting at the same time; it should also 
be low and flat, for the convenience of 
holding the bags whilst the coals are 
shovelled up. ()ur bags hold ten stones, 
which is as much as a man can ordinarily 
lift into his cart. I have hevn at great 
expense in providing good weights and 
weighing machines, and have as many 
as sixty weights of 28 lbs. each in use, 
and I am sorry to say that the rough 
usage to which they are exposed in the 
open air, with the removal in and out of 
boats, subjects me, unavoidably, under 
present arrangements, to the disagreeable 
circumstance of being fined by the jury; 
although the deviation of the weights is 
often to iny loss, and not a dishonest 
gain, as some ill-natured persons arc apt 
to infer. It costs me 8d. per weight of 
28 lbs. to have them verified by the In¬ 
spector of weights and measures, who 
lives a long way oft‘; and to remove such 
heavy articles in a cart has om several 
occasions caused them to be injured, and 
to li^e inaccurate immediately on having 
them adjusted. ^ 

What I want is a weighing machine 
for heavy commodities, without weights, 
or at least but one, for coals, linseed 
cakes, iron castings, and other bulky 
heavy goods, weighed on the wharf, 
i am yours respectfully, 

A Wharfingeu. 
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IMPROVED BALL-COCK. 

Fig. 1. 



Fig. 2. 



Sir,—The numerous defects to which 
the common ball-cock is subject have in¬ 
duced me to make the accompanying 
sketches of one which, 1 think, will be 
found to be free from most, if not all of 
these defects. 


Fig. 1 is a bide view'. Fig. 2, a sec¬ 
tion. Fig. 3 a plan, looking from be¬ 
neath. a is the cock, which may be cast 
w ith either a round shank, for soldering, 
or a square one, for connecting. The 
mouth is curved downwards, in the usual 
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manner, and has oast round it four square 
rods, b b bb, formiug guides for the ball- 
valve, c, preventing its escaping when 
not pressed up into its seat by the Icvcr- 
rod, d, which is jointed to an ear at o, 
cast on the cock ; to the other end of the 
lever is affixed the copper float, /, which 
may be either a whole or half ball. A 
stop is provided at the jointed end, to 
prevent the lever falling so low as to al¬ 
low' the ball, e, to escape from the cage, 
b b b b, but yet sufficiently low to permit 
the escape of as much water as the ser¬ 
vice pipe can supply. 

The action is sufficiently obvious, but may 
be briefly described as follows;—^AVnen 
the w'ater in the cistern falls, the float, 
will fall with it, until stopped by the stop 
at e; the ball-valve, c, being no longer 
held up in its seat, will fall, and allow 
the W'ater to rush in, as soon as it is laid 
on in the pipes; as the cistern fills, the 
floaty'will rise, and raise up with it the 
lever-rod, d, and valve, e, and press the 
latter tight into its seat, thereby prevents 
ing any more water entering. A small 
cup, 7M, is shown on the lever-rod, to 
receive the ball-valve, and prevent its 
getting bruised. The side view', fig. 1, 
shows the cock when closed; and the 
section, fig, 2, when it is open. In the 
former, the dotted line represents the 
level of the water when the cistern is 
full. 

A hemispherical valve might be used 
instead of a ball, but it would require a 
spindle and joints, to prevent its turning 
round: or even a conical valve might be 
employed, care being taken to insure'its 
rising truly into its seat; but the spherical 
valve is much to be preferred. 

Sticking, which continually occurs 
with the common cock, (unless it is so 
louse as to leak,) can never, it will be 
observed, occur with mine. The dimi¬ 
nished water-way, occasioned by the per¬ 
foration in the plug being so much smaller 
than the bore of the pipe, is also obviated 
in this; since, by allowing sufficient play 
to the ball-valve, the cock will allow as 
much W'ater to pass through it as the 
pipe can supply to which it is affixed; 
and the cistern, accordingly, will be filled 
in much less than the usual time. 

1 remain. Sir, 

Your obedient servant, 

E. M. J. 


TAMPING WITH SAND, AND FIRING 

rowuER nr gadvanism in blasting 

ROCK. 

Sir,—-In doubtful matters, theories 
and opinions may be very erroneous; 
but facts in such eases must be of value. 

Mr. James T. Wilson, in your No. 
089, treats my remarks on tamping with 
sand as “ Theory versus Practice,*’ in 
which I think he is in error. 

In an interesting paper on firing 
charges by galvanism in No. 078, it is 
stated to be the bldief of Mr. Roberts, 
that ** many hundred weight of gunpow¬ 
der would be required to blow out a 
column of sand of two inches diameter 
and 18 or 20 inches in depth, placed in 
solid rock." 

I asserted on the contrary in No. 983, 
that instead of requiring many hundred 
iceight, a sinyle ounce of pow'dcr would 
blow' out every particle of the sand. 

I ventured an opinion as to the eausc 
of this fact; that opinion might be good 
for nothing, but still the foundation was 
the positive fact, and not a theory on 
which a result w’as presunietf, as w'ould 
seem to be implied by Mr. Wilson in 
calling it “Theory versus Practice.” 

Now 1 will mention another fact^ 
founded on numerous trials. 

In a hole of 1-inch diameter and 2 
feet deep in solid rock, one quarter of an 
ounce of powder will blow out every 
particle of sand filled over that charge 
to the very toj) of the hole; while 3 oz. 
will not disturb a well-hammered clay 
tamping in a similar hole; and the 
relative effects will be nearly the same 
in larger holes with increased charges. 

With these facts before us, I think 
the presumption is that for tamping, 
sand is far inferior to the tamping of clay 
or broken brick hammered dowfl in the 
usual manner. 

Ia is quite true that the effect of the ex¬ 
plosion in splitting the jock is very rapid, 
and with tolerably large charges, will 
operate in that way quicker than it can 
force good tamping out of the small 
opening by which the charge is intro¬ 
duced; but where the sand shows such 
a great want of resistance as above 
described, it is impossible not to suppose, 
but that it is incapable of procuring 
the maximum effect from the explosion; 
and in small charges the loss must be 
very great. 


Angukt '29, IS 12. 
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It is not sufficient to say that great ef¬ 
fects are produced in blasting rock with 
sand tamping; the question is, would 
they not be greater with different tamp¬ 
ing? 

By increasing the quantity of the 
powder, great effects may be produced 
without any tamping at all, merely by 
the resistance of the atinosphiTc. 

An hundre.t weight of gunpow'der 
placed in mass on the crown of an ordi¬ 
nary arch, and fired, without anv load¬ 
ing over it whatever, will break thrdugh 
and destroy the arch. Gates of cities 
have been frequently blown in by sus¬ 
pending about the same quantity in bags 
against them and exploding it, as was 
done at Ghuznee. 

Thus when rocks are blasted with sand 
tamping, the effects may be considerable, 
and yet not so great as they might be. 

It is the more easy to be deceived on 
this point, as the results of my experi¬ 
ence, and of many experiments, tend to 
show that usually much more powder is 
used in blasting ruck than is necessary, 
and I should be glad to know' by what 
rule JMr. Wilson is in the habit of ap¬ 
portioning his charges of powder. 

Of the superiority of igniting charges 
by galvanism, as an ordmary mode, 1 
am very far from being convinced. 

I can quite understand its advantage 
under some circumstances ; but I take it 
they w'ould be few in comparison, and 
that the use of galvanism should be con¬ 
sidered the exception, and not the rule. 

Mr. Wilson is quite wrong in the 
statement, that the fuse is inapplicable 
under water; I speak of Bcckford’s pa¬ 
tent fuse. There is a kind prepared ex¬ 
pressly for using under water. I have 
tried it many times, and exploded powder 
w'lth it,«-at from 2.) to 40 feet under 
w'ater, the fuse being lighted from the 
top, and it never failed. 1 know of rqpk 
being blasted with-it to great advantage 
in from 20 to feet w'ater, by means of 
a diving-bell, to clear a foundation for a 
w'harf w’all. The holes were bored from 
the bell, and loaded each by a waterproof 
cartiidge, to w'hich five or six feet of the 
proper kind of fuse was attached; this 
w*as lighted in the bell, and the burning 
end immediately passed under the edge 
of the bell to the outside, to prevent the 
arnoyance of the vapour to the work¬ 
men. The bell was then, according to 
signal, raised a short distance, and re- 
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moved a little to one side till after the 
explosion, when it was lowered again to 
the spot for the removal of the broken 
rock, &c. 

The operation was in this manner car¬ 
ried on rapidly, and 1 doubt vrhether 
any application of the galvanic battery 
could have been so advantageous. 

1 w'ould strongly recommend no one 
to be deterred from the use of the fuse, 
until he has tried it well himself; the 
cost of trial will be timall; the common 
kind is sold, 1 believe, at about one half¬ 
penny per running foot; that prepared 
for water-work, called sump fuse, at a 
little more. The galvanic battery may 
be substituted afterw'ards, if it is consi¬ 
dered desirable. 

Sir, your obedient servant, 

J. F. P. 


THE PATEXT “ ItOCClU.S LIGHT." 

f The passing remark which we made 
on this “luminary" of the day, among 
the “ Notes and Notices ” in our 996th 
Number, has led to so many applications 
to us for further information on the sub¬ 
ject—from our country friends more es¬ 
pecially—and to so much complaint, also, 
of unmerited disparagement, on the part 
of the patentee and his friends, that re¬ 
spect for the reasonable curiosity of the 
former, if not for the matter-uf-course 
chagrin of the latter, and a regard for 
our own reputation as honest and impar¬ 
tial journalists, combine to make it indis¬ 
pensable that we should explain more at 
large our reasons for the opinion we have 
expressed. 

We shall first do the inventor—if so 
he can be called—the justice of laying 
before our readers a Report which has 
been made to him, on the properties of 
his Ijght, by Professor Brande and Mr. 
Josiah Parkes, w'ith a copy of which be 
has himself been good enough to favour 
us, and which he seems to look upon as 
so overwhelming an affair, that it leaves 
not a word more to be said! 

Rejiort on Mr. Jiocciua’s patent Gas Burn¬ 
ers; by William Thomas Brande, Esq., 
Professor of Chemistry, and Josiah 
Parkes, Esq., Civil Engineer. 

TO MOTTLIBB UOCCIIJS, B.Stt. 

Sir,—Having requested us to make a 
series of experiments on your newly Pa¬ 
tented Has Burner, and to report to you 
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our opiuion of its merits as compared with 
the burners in ordinary use; desiring also 
that we should pursue such methods of in¬ 
vestigation as might seem to us most advis¬ 
able for ascertaining the quality of the light 
produced, its illuminating power, and the 
general fitness of your invention for prac¬ 
tical purposes, wc have to repiirt as fol¬ 
lows :— 

1st. We selected as the standard of com¬ 
parison between your burners and those in 
common use, the ordinary Argand burner^ 
consuming five cubic-.feet of gasper hour, 
and having a flame of from 2 inches to 2^ 
inches in height above the jet holes. 

2nd. The measurement of the quantities 
of gas cousumc^d in a given time by the dif¬ 
ferent burners submitted to experiment was 
determined by a ganometer^ not by a gas 
in. in. in. 

i 1| 2} single ring 

* 2J 5 double ditto 

7 treble ditto 

The light afforded by each of these burners 
is of a decidedly whiter, more brilliant, and 
more agreealilc character, than that of the 
ordinary Argands ; qualities which appeaf 
to arise from the more perfect combii.stiou 
obtained by the arrangement of the appara- 
tu.s of your burner. 

The illuminating power of tin? light derived 
from an equal quantity of gas, was found, in 
your itmgte burners, to bo from 45 to 50 per 
cent. greatt?r than the light given by the 
common Argand. In the doable and treble 
ring burners, above specified, tlic economy 
aiiuiunted t<> at least GO per cent.; and some 
experiments between your burners and the 
batewing, gave a still higher ratio in favour 
of your liglit. 

Of the fitness of your burners for the 
general purposes of illumination there can 
be no do\ibt. Their construction is so sim¬ 
ple, that no additional trouble or skill is re¬ 
quired for their management; and as, with 
a smaller consumption of gas, they afford a 
larger quantity of light, the deleterious pro¬ 
ducts of combustion must, in them, Ih‘ re¬ 
latively less than in burners of the ordir^^iry 
kind. We are also of opinion that your 
Imrncrs are well adapted for the application 
of a simple and ctfectivc mode of ventilation, 
attainable by lengthening the central chim¬ 
ney, and, by its means, conveying away the 
heat of the flame, and the products of com - 
bustiou. • 

We cannot conclude this Report without 
expressing our conviction that your invention 
is calculated to jiroduce a valuable improve¬ 
ment ill the art of illumination by gas, as 
well as to promote its more universal adop¬ 
tion for domestic purposes; inasmuch as the 
economy effected by your burners is not 


meter i the former being considered less 
liable to accidental error, and to give more 
precise results than the latter. 

3rd. With respect to the means adopted 
for ascertaining the relative intensities, or 
illuminating powers, of the several lights, we 
used both the method of shadows, and Pro- 
fess«)r Wheatstone’s new' photometer, which 
gave results in remarkable accordance with 
each other; the avcTage results of the two 
methods, on numerous and frequently re¬ 
peated experiments, not differing more than 

per cent. Precautions were taken for 
measuring the respective distance.s of the 
lights from the instruments with strict 
accuracy. 

The burners with which you furnished us 
for experiment were of the following dia¬ 
meters, viz.:— 

These dimensions have reference to tlic 
larger or outer ring. 

confined to the use of any particular size of 
light* but extends to all lights, whether 
adapted to the demands of a small apart¬ 
ment, or to the illumination of the largest 
hulls, public places, buildings and streets. 

We remain, Sir, ^ 

Your obedient servants, 

\VM. THUS. URaNDK, 
JOSIAII PARSES. 

London, .\iigiist 2nd, lhl2. 

The first remarkable thing in this Re¬ 
port, which we have to notice, is, that 
the learned Reporters nowhere assign 
any eujjlicienl reason for the superiority 
which they are pleased to assign to the 

Hoccius,’' over all preceding lights. It 
is stated to be ‘‘a valuable improvement 
in the art of illumination by gas,” and 
something is said also about more per¬ 
fect combustionbut in what “ the 
valuable improvement ” consists, and 
/^oizMlie **inore perfect combustion” is 
cftected, the reader is left to find^out for 
himself. If there w*ere really any novelty 
in the construction of th(^Roccius lamp 
of a nature likely to render it preferable 
to others, why not ttfil us at once all 
about it ? 

Another remarkable thing is, that 
Messrs. Rrande and Parkes should have 
thought of selecting, as a standard of 
comparison/" by which to test the value 
of the ‘M5oceius Light,” and the degree 
in which it is an improvement—a step in 
advance ‘Mii the art of illumination by 
gas ”—the “ common Argand burner'* 
This is just as if the inventor of the last 
improved steam-engine were to ask us 
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to judge of its worth by comparing it 
with the rude atmospheric en^ne of a 
century ago. 'VVhy not select for the stand¬ 
ard of comparison the la^t best light in¬ 
vented previous to the appearance of the 
“ Boccius ? ” Why not take up the 
course of improvement where Mr. Boc¬ 
cius found it, and show what the ad¬ 
vances really arc which he is supposed 
to have made ? So far as the trutli of 
the case is concerned, the very learned 
and most impartial Reporters might as 
well have chosen for their standard of 
comparison, the oil famps of the last 
generation, or the still older horn lamps 
of the days of King Alfred. 

The reason for this selection of the 
common Argand burner iox the standard 
of comparison, becomes abundantly ma¬ 
nifest when we look to the results which 
the reporters obtained by it. ** The il¬ 
luminating power,” they say, “ of the 
light derived from an equal quantity of 
gas was found in your single burners to 
be from 4o to 30 per cent, greater than 
the light given by the common Argand ; 
on the double and treble ring burners 
the economy amounted to at least tiO per 
cent.; and some experiments between 
your burners and the batswing gave a 
still higher ratio in favour of your light.” 
Now all this might very well be, and yet 
the Boccius Light have nothing at all to 
boast of, over other lights well known to 
the public long before it was ever heard 
of. Dr. Urc, for example, says of the 
Bude Light, ** It gives as much light as 
the best Argand gas flames with only 
half the expenditure of gas. A com¬ 
mon Argand gas flame was found to 
emit a light equal to ten wax candles 
(8 to the lb.), and a Bude burner, called 
No. 10, gave a light equal to 94*7 of the 
candles. Thus, the Bude flame had 
nearly t€n times the illuminating power 
of the gas Argand flame; while, by means 
of an accurate gas meter, the former was 
ascertained to consume only 4*4 times the 
quantity of gas consumed by the latter, 
demonstrating the economy of the Bude 
Light over common gas to be. greatkr 
than two to onCf and this economy in¬ 
creases in proportion to the magnitude 
of the light.” The results which Messrs. 
Brande and Parkes obtained from a com. 
parison of the Boccius Light, with the 
common Argand burner, dilfer therefore 
in no respect from those which had been 
before realised by means of the Bude 


Light; and had they selected for their 
standard of comparison—as they ought 
in all fairness to have done—the Bude 
Light, by which the common Argand 
hud already been so greatly eclipsed, they 
must have been compelled to report—spe¬ 
cial instructions and handsome retainers 
notwithstanding—that the Boccius Light, 
so far from being a valuable improve¬ 
ment in the art of illumination by gas,” 
has not advanced the art a single step. 

Nor is it any wondqr this should be the 
case ; for if we pass from the Report of 
Messrs. Brande and Parkes, in which 
very prudently nothing is said as to the 
construction of the Boccius lamp, to the 
specifleation of the patentee himself, (sec 
Mcch. Mag.^ No. 994, p. 212,) whereof 
necessity he was obliged to explain in what 
his supposed improvements in combus¬ 
tion consist, we shall find that the means 
he employs (so far as the production 
of flame is concerned) arc precisely the 
same as those employed by Mr. Gurney, 
^.ike causes could of course only produce 
like effects. Mr. Boccius supplies the 
gas to the burner through the medium 
of three concentric rings, freely exposed 
to the atmosphere, pierced at top with a 
great number of small holes; so also 
does Mr. Gurney. Mech. Mag., 

No. 981, p. 419.) Mr.Boccius “places 
the inner ring at a certain height above 
the outer one, or that next to it;” and 
he is careful to tell ns that this ar¬ 
rangement “/ic considers to be a great 
improranejit on burners of the same 
hind heretofore made ;” but so also did 
Mr. Gurney, before Mr. Boccius re¬ 
produced this “great improvement”— 
as any person may satisfy himself who 
will be at the trouble to pay a visit to 
the shop of Messrs. Hitchcock and 
Rogers, St. Paul's Churchyard, which 
was fitted up during the last winter 
with Bude Lights, and where the con¬ 
struction of them can be inspected with 
great facility. 

The only real difference between the 
two lamps consists in the chimneys; for 
whereas Mr. Gurney employs two chim¬ 
neys, one rising a short way within the 
other, but hoth placed uUa little distance 
from the flamcj Mr. Boccius makes use 
of “ two or more concentric chimnevs, 
or cylinders, in addition to and within 
the usual chimney of glass ” the inner¬ 
most of which chimneys is in actual 
contact with the flame, and which it is 
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therefore necessary to make of “ thin 
sheet iron,” or some other substance 
** capable of withstanding the lieat.” 
How any advantage can be gained from 
this multiplication of chimneys, or from 
the dipping of the innermost into the 
flame, neither Mr. Boccius nor his learned 
auxiliaries, Messrs. Brande and Parkes, 
have been pleased to explain, and wc are 
ourselves utterly at a loss to divine. AYe 
are warranted by their own experiments 
in saying that there is in reality no ad¬ 
vantage whatever; %ince it stands con¬ 
fessed that tio more light in obtained 
from the Boccius lamp, with its addi¬ 
tional chimneys, than was before obtained 
by the Gurney lamp without them. Ali 
the effect which the innermost chimney 
of “thin sheet iron,” even when heat¬ 
ed to the utmost, has, is to cast a dark 
sha(h)W over the light; and, so far as this 
may be considered an advantage, Mr. 
Boccius must be allowed to have out¬ 
stripped all competition. 

We must guard our readers against 
assuming that, because wc oppose to the 
Boccius Light the merits of the Bude, 
wc have any desire to set up the personai 
rights or claims of Mr. Gurney against 
those of Mr. Boccius. We stated some¬ 
time ago (No. 081, p. 410) our reasons 
for being of opinion that Mr. Gurney is 
identified with the Bude Light more by 
false pretension than by original inven¬ 
tion ; and we desire to be understood as 
not departing from that opinion in the 
least. In speaking of him on the present 
occasion as the actual inventor, we have 
done so for convenience sake merely, 
waving altogether for the moment the 
question of historical truth. As far as Mr. 
Boccius is concerned, it matters not one 
jot how the question as to the invention 
of the Bude Light stands,—whether the 
credit of it belongs wholly to Mr. Gurney, 
or whether he only embodied the floating 
ideas and suggestions of others. Be fli.it 
as it may, this at least is certain, that it 
was a thing done,- tin fait accompli, and 
a thing joo of the greatest possible noto¬ 
riety, at the date of Mr. Boccius’ appear¬ 
ance on the scene. It is evidence decisive 
and unimpcachahlu of what the state of 
the art of gas illumination was at that 
date, and furnishes an infallible test by 
which to judge how far Mr. Boccius has 
carried us beyond it. Now we have seen 
that before the Boccius era, the common 
Argand lamp had been improved upon to 


the extent of more than dO per cent.; 
and we have seen also that Messrs. 
Brande and Parkes claim for the Boccius 
Light a superiority over the same com¬ 
mon Argand lamp of but from 45 to 60 
per cent. The gain by the Boccius Light, 
therefore, is literally and truly notiunc. 
The art of gas illumination remains just 
where it was before Mr. Boccius con¬ 
ceived the entertaining notion of giving it 
a lift by reinventing all that he found 
most approved in the existing practice, 
and stamping his own outlandish name on 
all that he could,-^undcr favour of that 
vigilant guardian of the public rights, 
the Clerk of the Patents,—^abstract from 
the public common. 


1‘URU WATER V. IMPURE CISTEttNAGE.— 

MR. BAOJOF.LEY IN REPLY TO “B.” 

Sir,—I am sorry that your correspond¬ 
ent, ”B.,” (p. *282,) should have perused 
with so little care my communication in 
your 996th Number. Had he given that 
paper a little more consideration, I think 
he would have seen that in* reality wc 
differ but little in opinion, and not much 
in degree. 

From this correspondence of opinion I 
must, however, except the assertion with 
which “B.” commences his angry epistle 
—that “ upon one point all are agreed, 
viz., that tnc water at present supplied 
in Ijondon is at once nauseous and 
noxious—that it is destructive to health, 
and often to life.” To this mU-state- 
ment I give an unqualified denial. 

That the water as at present supplied 
(by some of the Companies, especially) 
is susceptible of great improvement I uot 
only admit, but 1 assert it; and I also 
uncompromisingly maintain the great 
desirableness of tliit improvcmelft being 
carried to the utmost possible extent. 1 
have not the pleasure of bding acquainted 
with Mr. Stuckey’s plan of filtration; 
but, from the statements put forth re¬ 
specting it, I am quite ready to take for 
granted that it will eflectually filter the 
required quantity of water, with sufficient 
rapidity, and at a trifling expensl^, and 
also be unattended with any of the dete¬ 
riorating effects which many filters exer¬ 
cise upon the fluid passing through them. 
Further, 1 am also prepared to admit, 
that it would be beneficial if the several 
Water Companies could be induced, or 
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even compelled to adopt so excellent an 
invention. 

The fact, however, is, that there are 
TWO sources of imparity in our water 
supply, of unequal magnitudes; and I 
hold, with your correspondent “ B.,” 
that it is ** highly mischievous '* to fix 
the public attention wholly upon one 
source of impurity, and that possibly the 
smalleit, to the exclusion of all consider¬ 
ation for the '>ther, which may turn out 
to be the greatest. 

Now, in ray former tetter I stated that 
nine-tenths of the impurities to be found 
in our cisterns enter the water ttfier it 
has been received from the Water Com¬ 
pany. That is to say, that the quantity 
of impurities contained in, and supplied 
with the water seldom amounts to, and 
never exceeds, one-tenth of the whole. 
To this original and really minute quan¬ 
tity, continual additions are being made 
by the action of the wind, rain, &c., and 
the contents of the cistern become charged 
with blacks, dust, moths, flies, spiders, 
caterpillars, Ike., v\ith other animal and 
vegetable substances, according to the si¬ 
tuation of the cistern. 

Your corresjxmdent, “ B.,’’ speaks of 
** an ascertained and proved remedy, 
which would prevent ant/ dirt from en¬ 
tering into our cistrens at alls’* Now, 
this is the grand desideratum, and if such 
a remedy has indeed been found, 1 shall 
rejoice to become acquainted with it; but 
1 confess that in this matter “ the eve of 
faith is dim.” 

Wh^t I wish to impress on your read¬ 
ers is this, that merely delivering a sup¬ 
ply of pure water into our cisterns, as at 
present regulated, will be literally casting 
pearls before swine. “ B.” says, my pre¬ 
sent remedy “ is good as far as it goes.” 
1 consider it undeserving of the name of 
“remedy.” I merely suggest it as a 
precaution—a precaution necessary at all 
times, whatever improvements may here¬ 
after take place iq the supply. A pre¬ 
caution which, as far as it goes, will po¬ 
sitively prevent any “ destruction of 
health,” or “loss of life,” and therefore 
<me that the public should w'cll under- 
stand^o be at their own command. It is 
a precaution, moreover, which, if still 
unattended to, must render nugatory all 
the care and expense that may be in¬ 
curred to supply pure water. Our cis¬ 
terns must be so closed as to exclude all 
thqjBc deteriorating substances which now 


so freely enter, and the whole mass of 
water must be frequently changed. A 
body of even “ beautifully-filtered water,” 
allowed to become stagnant, will be as 
noxious and unw'holesome as any portion 
of that now supplied. 

In consequence of the public attention 
being so frequently directed to what I 
maintain to be the lesser source of evil, 

I felt it necessary to call their attention 
to the greater also. To point out the 
duality of the mischief, and to show the 
twofold character of’the remedy, was the 
object of my former paper. What 1 
want is, to place the public in a position 
to rsecond and give effect to any efforts 
which may be made, either voluntary 
or compulsory, to increase the purity of 
the supply. 

The “ levity,” and “ sneer at the no¬ 
tice on the order book of the Houoc of 
Commons,” rests entirely in the imagina¬ 
tion of your testy correspondent “ B.” 

I consider the subject too serious for 
levity, and most unbecomingly subjected 
to badinage. 

With respect to w hat “ influential mem¬ 
bers of the government, or “noble lords,” 
may have done, said, or promised in this 
matter, 1 do not know', neither do I care. 
No members of the government, however 
influential, nor any peer, however noble, 
can alter facts; that parties will be found 
ready enough to misrepresent them, there 
can be no doubt. 

“ B.” cannot attach a higher import¬ 
ance than I do to the enquiry which is 
“ promisedand I will do him the jus¬ 
tice to suppose that he desires nothing 
but the truth. I beg, however, to say 
that I desire more,—I desire the whole 
truth ! 

It is just possible, though barely pro¬ 
bable, that the legislature may direct the 
water companies to increase the purity of 
tht'ir supply; but if they do not also 
direct the receivers to increase the purity 
of their stock, of what benefit will Ite 
their labours P 'I'he purest possible sup¬ 
ply, added to an impure stock, yiill in¬ 
stantly become impure, and only per¬ 
petuate our present evils. 

“ 13.” parades the qsual bugbears of 
his class, and speaks of “nauseous and * 
noxious water,”—“ diseases generated 
thereby,”—“destruction of health,”— 

“ English cholera,” and “ loss of life.” 

1 suppose “ the friendly water of the 
Thames” is the worst that “B.” can 
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produce, and yet hoar many living wit¬ 
nesses could be found who have, for more 
than three score years and ten, drank 
this (tUmbf) poisonous compound! 1 
defy B.” to produce a single case of loss 
of life through drinking impure water; 
and further, I defy him to produce a 
single case of the slightest indisposition 
produced by water as supplied by any of 
the public companies ! 

If the impurities of the water came 
with the supply of that element, all 
houses on one service would be alike as 
regarded the state of their cisterns: while 
the fact is, that a constant variation is 
observed, regulated by varying cireiyn- 
stances. 

The remarks of B.” have almost 
driven me into the position of an apolo¬ 
gist for the Water Companies—a task as 
uncongenial to my feelings, as it is beyond 
my powers. It is very natural that “ B.” 
should treat my letter quite as “a matter 
of business,” but he is most completely 
mistaken. 1 have no wish to ‘‘oner iny 
services,” for a consideration, ‘‘ to wealthy 
corporations at the hour of their trial ”— 
if such trial be approaching. I decline 
any such employment. It is now twenty 
years since 1 commenced as a humble, 
though zealous, and to some extent a 
successful, labourer in the task of re¬ 
forming the water supply at Ares—^la¬ 
bouring at my own personal and pecu¬ 
niary cost to benefit my fellow-men—or, 
as ‘‘ B.” would have it, to serve the 
w'calthiest of corporations —and this with¬ 
out expecting, seeking, or receiving the 
smallest fee or reward. No great marvel, 
then, that during this period, and so em¬ 
ployed, 1 should have had a more prac¬ 
tical insight into the whole matter of 
water supply than casual or interested 
observers. 

Having laboured thus far pro hono 
publico, I beg leave to say, that neither 
my age nor circumstances are yet such 
as to lead me to atiopt that which Byron 
describes as a ‘‘good old gentlemanly 
vice.” 

Wishing *‘ B.” every possible success 
in the business to which he has lent 
himself, and expressing iny determina¬ 
tion to give him % push behind, on the 
manifestation of any ‘‘ stop short move¬ 
ment,” 

1 remain. Sir, yours respectfully, 

Wm. Badoklev. 

29, Alfred'Street, laliagton, 

Sept. 19,1842. 


THE LATE CAPT. A. VIVIAN. 

(Fcom the IWining Journal.) 

When such a man as the late mudi-re- 
Bpected and talented individual. Captain 
Andrew Vivian, of Camborne, passes from 
among us, “ to that country from whose 
bourne no traveller returns,” his death de¬ 
serves more than a passing notice at our 
hands. Descended from respectable parents, 
be received an education fitting him for the 
station in life which he was destined to fill, 
and, from his thorough acquaintance with 
mineralogy and mining operations, the neigh¬ 
bourhood in which he lived derived immea¬ 
surable benefit. Itie renewal of the works 
of the abandoned Dolcoath run of copper 
mines, and North Roskear, which aubse- 
quently proved eminently successful, whereby 
a dense population has been kept throughout 
a series of years in constant employment, 
wAe the result of his exertions, os were also 
those of Crenver Oatficld and Wheal Abra¬ 
ham, Dinner Downs, and Wheal Treasury, 
with similar results. In testimony of his 
invaluable services, tl>e Dolcoath adventurers, 
through the late right lion. Lord de Dun- 
stauvillc, in the year 180G, presented him 
with a hand.somc piece of plate, with an 
appropriate inscription. Beiiig^ouc of the 
principal mine agents of Cornwall, he was 
repeatedly required to give evidence before 
the House of Commons touching mining 
affairs, and, as such, mainly contributed 
to procure the allowance of debenture upon 
the Norway timber used and consumed in 
the mines. He was well grounded in the. 
science of mathematics, and, as an engineer, 
ranked with the first of liis day. To him, in 
conjunction with Trevethick, is the world 
indebted for tlie construction of that gigantic 
and wonder-working machine, the locomo- 
tive-eiiginc—a distinction of which Cornwall 
may justly boast. Tlie author of this brief 
sketch well remembers an evening in the 
year 1801, when Captain Vivian first made 
his experiments upon the common roads. Its 
novelty attracted together a great concourse 
of people: the leviathan machine pfbceeded 
through the town, trending the streets in the 
powfT of her might. Her dCep breathings, 
os she ejected the steam |t every stroke, and 
the fire and smoke escaping from her, gave 
a w'ild romantic effect to the whole scene, 
and led a quaint tdd lady to ask—What will 
they attempt next ? at tlic same time ex¬ 
claiming, she could compare it to nothing 
less tlian a walking devil. For this inven¬ 
tion, in February, 1802, he obtained a pa¬ 
tent, and shortly after sold the patent right 
to Messrs. Boulton and Watt, who also pre¬ 
sented him with a superb piece of plate on 
the* occasion. The extrawdinary ene^fiea 
of the late Captain Vivian's chaneter and 
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faculties and powers of mind were strikingly 
illustrated by the fact, that at one period of 
his life, besides that he was an extensive 
banker, which business he conducted with 
great credit to himself, he carried on a large 
business as a maltster, tallow-chandler, and 
general merchant—superintended the ma¬ 
nagement of eighteen mines—was the conti- 
dential agent of several considerable landed 
proprietors—and, withal, was no inconsider¬ 
able experimental farmer. He was sincerely 
ptlblic-spirited, and ever fonnd ready to 
join and promote every undertaking in his 
opinion mdculated to conduce to public good, 
and posterity will acknowledge to him a debt 
of gratitude. Possessed of a great fund of 
wit and humour, he had the talent of relating 
anecdotes in a very amusing and agreeable 
manner, which, united to a remarkably cheer¬ 
ful and frank disposition, rendered him a 
most desirable companion. In acts of bene¬ 
volence " large was Ids bounty, and his soul 


sincere." As a kind and indulgent parent 
he was never surpassed, and the fatherless 
never failed to find in him a friend and pro¬ 
tector, nor did he ever permit deserving ob¬ 
jects of distress to ask relief in vain. Early 
in life he became the confidential agent of 
the families of Trelowarren and Fendarves, 
and the estimation in which they hdd him 
is marked by the circumstance, that, al- 
thongh increasing age and infirmities had 
for several years incapacitated him for the 
duties of his office, the present baronet. 
Sir Richard Rawlios^^u Vyvyan, and Mr. 
Pendarves, ISI.P. generously continued his 
salaries to the last. He was for some years 
a consistent member of the Wesleyan Me¬ 
thodist Society, and died in the full assurance 
of a blessed immortality, on the bth day of 
September, 1812, in the eighty-third year of 
his age. His memory will long be cherished 
and revered by his family, and a numerous 
circle of friends and acquaintances. „ 


NEW METHOD OP MEASURING THE VELOCITY Ol' SHIPS AT SEA. HT EDMUND 

BUTLER ROWLEY,' ESQ., M.R.C.S. 


The necessary and hourly operation 
of lueasurmg; a ship’s velocity at sea is 
at present effected by means of a float 
attached to a line of considerable length, 
having at measured intervals knots on it, 
and w'hich, when used, requires the at¬ 
tendance of three persons—one to hold 

Fig 


the reel on which the line is w'ound, 
another the minute sand-glass, and a 
third to take charge of the log-line. The 
float being thrown overboard, when a 
certain length of line has run out, which 
is denoted by means of apiece of coloured 
tape, the sand glass is turned, and on 

1 . 



the minute expiring, the line is seized 
and hauled in to the first scries of knots, 
which, should there be 8, signifies that 
the vessel is going eight knots or miles 
per hour. 

By the contrivance represented in 
the accompanying sketches, the velocity 
TOEy at all times, without any one’s aid^ 


be known. To the present float, fig, 
1, which has its convex border loaded 
with lead to keep it upright, attach a 
cord of a definite length, say 20 or 30 
yards, and connect its other end to a 
Salter’s spring balance, as shown in fig. 

Now as the resistance of the float in¬ 
creases with the velocity of the vessel, 
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this balance, by a few carefully con¬ 
ducted experiments, may be divided into 
mtVea in lieu of pounds. This being 
done, it is evident that if the float be 
permitted to continue overboard, the 
spring balance, or indicator, which may 
be fixed in some conspicuous place, will 
at all times denote the speed of the ship. 

Manchester, Sept. 7, 1842. 


TUB CRANK UUBSTION. 

Sir,—I am glad tu perceive by your cor¬ 
respondent M’s.” last letter, that is 
now satisiicd to allow, that his loss is but a 
” mechanical disadvantage,” os I presume 
it augurs a speedy conclusion to our contro¬ 
versy. Your correspondent seems inclined 
to cl.uckle at what he considers a conces¬ 
sion oil my part; but he must have a very 
short memory if he forgets that this was the 
very position 1 took up, in my first letter on 
the subject; and that then he disclaimed suck 
an idea with indignation ; 1 brouglit it for* 
ward knowing that it was the rock many a 
practician had split upon, supposing that 
wliere a mecliauical disadvantage existed, it 
must cause a loss of power. I shall just 
quote the passage (Vol. 31, page 389.) 
** When in any system, a power acts at a 
mechanical diaadeaulatje^ being by a lesser 
power held in equilibrio, so that no motion 
can ensue, it may be argued, that there is a 
loss of power suffered by the greater. This 
use of the expression, loss of power, which 
is not uiifrequent, is, however, botli highly 
objectionable and incorrect;—^for if we say 
there is a loss of power in the lever, when 
by means of it, a greater jiowcr is held in 
equilibrio by a lesser, we must also say that 
there is a loss of power in the crank, when 
statically considered in a state of equilibrio. 
Whct\, however, motion takes place, we 
iinnu'di-itcly sec how the matter stands; the 
doctrine of virtual velocities shows us that 
there is no loss of force whatever when the 
system is in motion, and therefore that Acre 
could have been uoiie when it was at rest.” 
I also used the following expression, ” if 
* M.’ should still suppose that when tliere 
is a mechanical disadvantage, there must be 
also a loss of force, he may,” &c. 

Your correspondent, however, at that time 
would not at all gtve in to this idea, stating 
clearly in his reply, that he ” did not con¬ 
tend that when a lesser power held a greater 
in equilibrio and that no motion ensues, that 
there must be a loss of power—^nothing could 
be farther from his meaning.” 

Thus, then. Sir, my original supposition 
voi.. xxxvii. 


has turned out to be quite correct; but I do 
not on that account want to claim any vic¬ 
tory in the matter; it was not for that pur¬ 
pose I commenced the controversy: and 
moreover, I am quite willing to permit your 
correspondent to be considered as victor, 
under the law which he tells us obtains 
among a certain order of quadrupeds. 

You will think perhaps. Sir, that 1 might 
as well conclude here, the matter being com¬ 
paratively settled; however, as 1 hope this 
will be my last letter, I dare say you will 
bear with me while I make a few further 
remarks on your cc^rrespondent’s communi¬ 
cation. 1 cannot but perceive that in seve¬ 
ral places he tries to make it appear that I 
admit tliat there is a ” mechanical deficiency 
of effect" in the crank, in admitting a ” me¬ 
chanical disadvantage.” 1 suppose he would 
contend that there was no difference; but, if 
there Ls not, why bring in a new expression 
at all ? And if there is, (as there evidently is 
a great difference,) it is only another proof 
that arguments alone are not sufficient to 
support hi.4 cause. I used the expression 
” mechanical disadvantage,” os 1 thought its 
meaning could not be mistaken, from its 
being so often used in works on mechanics, 
in treating of the mechanical powers, lever, 
pulley, &c., where nobody ever dreamed of 
there being a loss of force; so that your cor¬ 
respondent is greatly mistaken in supposing 
that 1 am ready to join him, in condemn¬ 
ing those gentlemen, who he says, consider 
that any person contending for a loss of 
power in the crank, must be ” unacquainted 
with the first principles of mechanics far 
from agreeing with him in this, I consider 
his own arguments strong confirmations of 
the fact. 

In a former letter he had accused me of 
cavilling with him about friction. 1 denied 
the charge in toto, and now he says that 
indeed it is very true that I did not mention 
friction, but that it is equally true that he 
did 1 A pretty excuse this for an erroneous 
accusation! The reason he gives for my not 
bringing forward friction is truly abihrd, vix. 
that indeed T “was too cautious to commit” 
myaelf; how 1 was to coiimit myself by 
mentioning it does not tg;tpear, and does pass 
my comprehension. 

It seems now that it is friction which is to 
be blamed and not the crank; for he tells us 
that all his arguments ore founded upon it, 
and, (what he never said before, though he 
thinks he did,) ” that the crank, considered 
in tlie abstract, and without reference to 
friction, might, for all the purposes of his 
experiments and the line of argument made 
use of, be supposed incapable of losing 
power.” This is a great admission, and 
goes far to clear up the character of the 
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crank, t/* it sufferetl aught from hia asper* 
aions. 

My mode of making nice “ distinctiona " 
amuses your correspondent; he had much 
better have said nothing about the matter, 
than have provoked me to show him the tlif- 
ference between voorJe and power more fully. 

A Mechanic" told us that the crank engine 
scarcely exerted more than half the power of 
^e rot^, in lifting a weight, for tltat if 
it had, it should have raised it with a greater 
velocity. Here, then, the less weight is raised 
with a great velocity, and the great weight 
with a less; so that for any thing we are 
told to the contrary, exactly the same quan¬ 
tity of work may hare been done‘by eaeli 
engine; nevertheless, yoiu correspondent 
considers himself justified in stating, that 
the crank engine did not do one half the 
work of the other! 

Your correspondent then favours us with 
a whole column about his original experi¬ 
ment ; altogether overlooking what he him¬ 
self has admitted, viz. that when the smaller 
quantity of work was done a smaller portion 
of power was expended, so that there could 
have been no loss, as 1 have fully shown in 
my last letter. He had therefore better give 
up his conclusions, drawn from this expeii- 
ment, with a good grace at once. 

I proposed a dilemma to your correspon¬ 
dent, (page 7fi,) which he seems totallyunable 
to solve, but endeavours to reply to by ob¬ 
jecting, that whereas in his experiment, the 
motion was confined to a s])ace of four inches 
only, in mine it was confined still mure, 
viz. to two. What the drift of this ob¬ 
servation is, I cannot discover; but I ran 
assure him that he is perfectly welcome to 
put four (or forty if he pleases) for two, 
wherever the latter number occurs in that 
experiment, (excepting the last proportion,) 
as it will make no alteration whatever in the 
result. 

1 cannot refrain from giving your readers, 
Sir, an explanation of a part of your cor¬ 
respondent’s experiment, which he seems to 
consider quite a paradox. On the table we 
have a lever (which we call a crank) in whiidi 
the power is to the resistance as 2 to 1,' and 
we find that 28 lbs. is the greatest weight 
that can be moved by the given power with 
this lever. W'e now take away this lever, 
and bring another into action, (which, le- 
member, is not to be called a crank,) in 
which t^ power is to the resi.vtance in a 
diminished ratio, so that the hwcTagc in tlie 
former case is to that in the prc.'icnt a.'i 3.to 
4, and “ we have the proportion therefore, u.s 
follows; as 3 : 4 : : 26.37^;" and, strange 
fp relate, we find that now the same power 
will draw 37^ lbs.! and we arc defied to 
question the truth of this experiment 1!.' 


As I do not wish to trespass any further 
on your valuable columns, and as there is 
nothing further in your correspondent’s let¬ 
ter calling for notice, I shall waste no more 
time but conclude, remaining. 

Your obedient servant, 

R. W. T. 

P.S. With regard to the comish-enginc at 
Wheal liny, we are not told whether any, or 
at all events, an efficient fly-wheel was made 
use of, when the crank was brought into 
play: from tlie engine’s being a pumping 
one, it seems most probable that there 
was not. 


RIVKH steamers—THE UVEEN, RAILWAY, 
BLACKWALL, &C. 

Sir,—^Tlie letter of" L. P,’’ in your Maga¬ 
zine, No. 99G, p. 259, noticing some parts 
of my letter in a previous Number, p. 199, 
not being in all points exactly in conformity 
with facts, must be iny apology for again 
troubling you, and making some furthc 
observations at this time in reference to the 
•fast-going river st&uucrs. 

I must at once unreservedly admit that 
the fact of the owners of the Queen having 
tried her against (in " L. P.’’ ’s belief) the 
fastest boat on the river, viz., the Railway, 
is a proof of extrar>rdinury confidence, and 
not only of confidence, but I had almost 
said, of considerable assurance; for it is no¬ 
torious that few owners or makers of steam- 
engines are desirous of first running a new, 
unknown, and untried boat against the re¬ 
puted Star of the day. 

" L. P." asserts that the Railway on her 
pas.sageup had no more passengers than were 
necessary to gi\e \\er proper trim, nor more 
than the Queen would have gladly taken under 
the like circumstaiu’es.” Now, as if has never 
been ]>rctended that the Queen was not in 
proper trim on the oeeusion in <)uestioit, it 
must follow, according to ** L. P.,'' Uj'it she 
"would have gladly taken" on boaid vvliat 
would have put her out of that proper trim ! 
Jhit pcrha])s he only means tliat her majesty 
would have been glad to have liad such a 
silver freight to earry. It is to he feared 
that, as " L. P." on u forme.i* occasion eoiihl 
not discover a right measure to determine 
the true grounds for a victory, he has not 
yet licen enabled to distinguish between the 
load necessary to give the. proper trim, and 
the. load whicii increases immersion, and of 
ncces.sity lessens sjieed. 

S]»eaking of the Jilackwa/l beating tlie 
itueen, " L. P." asks, " how’’ 1 came to the 
conclusion 1 have done. In answer, I beg 
to say, that I have not jumped to it; it was 
the uiisouglit-for testimony of three gentle- 
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men on board the Blackwall^ who stated 
that they saw the Q^iem go down the river, 
and from the paddle-box of the Blackwall 
watched her progress ; that the Black wall^ 
as near as could be ascertained by judgment 
measure, gained one mile, and in time, four 
minutes; but that none of them ever saw 
the Queen stop. 

I now come to the “ more fair trial, 
(ill L. view,) on the 12th August, 

to which it would appear the feat of Sam¬ 
son carrying off the gates of Gaza is but 
u puny clFort. WHbn Greek meets Greek 
then comes the tug of war;'’ and so it was. 
The Queen drew up alongside, bent on mis¬ 
chief, and started along with the Blankicall^ 
the Jilachrall carrying only feather weTght 
(30 or 40 passengers), by “ L. P.’s" mea¬ 
sure, and the Queen 5 tons superfluous coals. 
The Qneeitj nevertheless, went roiitul the 
head of the Blackwall in Long Ileacdi. Happy 
for ihe Blackwall it was Long Ileacb; to 
have beim so beaten in a short one would 
have damned her for ever. It would have 
been candid if “ Ti. 1\" had informed the 
public, or rather, the scientific worlds as he 
prefers, (which, by-the-by, I think is a stav% 
higher up the ladder, than the common term 
public,) how this going round ahead in l^oiig 
Ileach was eflected. As he has not done so, 
1 will inform your readers. I'he Queen 
passed the Blackwall whilst making a stop¬ 
page ; and the very moment she was again 
being put in motion, the Queen^ as if con¬ 
vinced of being defeated, had the rmi been 
continued, took a course across the bows of 
the Blackwall^ vrliieh had again to case her 
engine to avoid doing damage to the Queenj 
which then rounded, and again proccedecl 
down I.iOiig ileaeh. 

In clairiiing victories for his Queen over 
the Rat lira;/ and thes Blackwall upon the 
groimds he has .^et forth, L, P." evinces 
hut little ai;(|iuiintane,e with river practice, 
and tin of varied cargoes. It is well 

known .!ia, even thirty or forty pa.sseiigers 
in various positions upon a slight river 
boat will materially atfi‘ct her trim. Neither 
is a general repair at the. beginning of a#ea- 
son, to such hardw'orked boats as these, any 
guarantee for tlieir being in condition, or at 
the top of their usual speed, six months 
after. The number of trips made, and 
]>as.sciigers carried between Blackwall and 
Gravesend, with the eontiniial cn.ring, stop¬ 
ping, going fisteriA, and again a-head, will 
readily explain to any one conversant with 
such practice, how utterly impossible it is 
that during their sea.soii, and under such 
circumstances, they can be found in fit and 
fair condition to run with new boats, pre¬ 
pared and brought out for " state occasions." 
Though " li. P." may satisfy himself that 


small-leaved laurel gathered from results like 
those he has cited are valuable, the public 
at least can justly ap]>reciatc them. 

I have; now only one other remark to 
offer,—for with the circumstances of the 
Queeii*8 defeat by the Isle of Thauety I am 
not acquainted; and it is this—that as no 
opportunity of a fair trial, under similar 
circumstances, has yet occurred, I would 
suggest that at the commencement of the 
next sca.son, after tlie Railway and Blackvmll 
will probably have bei?n renovated, and be 
in a good average condition, flic Queen 
should then take a run with them from 
Blackw'all to the Norc and back, which, 
presuming they arc freighted ecjually and 
managed with equal skilh would test their 
comparative steaming ])owers beyond all 
]iossibility of dispute. Or let them run day 
by day alike for a week or two, and then 
compare notes. 

Having been guided in the statements I 
have made by the stru!tcst regard to truth 
and fair play, and being not aware that any 
other construction can be placed ujion them, 
1 quit the subject with my best thanks to 
you for the kind and proiiqit attention you 
have given at all limes to iiiy communica¬ 
tions, and for pcrniitting them to find a 
]dace ill your valuable, highly esteemed, and 
useful ]uib1ication. 

Believe me to remain, Sir, 

Your obliged and obedient servant, 

Vk II IT AS. 

So])ioml)t*r 1.1, 


IN''iriTrilO.V OF CIVIL KXGINLFRS. 

June 7, 1812. 

" An Account of the AltecaiionH to Tallow 
Bridge.By Charles Forth. 

The old Bridge at Tullow, over the river 
Slaney, was very dangerous from its steep¬ 
ness, its narrow' roadway, (only 18 feet 
wide,) and the awkward approaches to it; 
alterations were therefore determined upon, 
for which the author submitted a i^lan, and 
also superintended the execution of it. Tlie 
floods forbade any diminutici^ of the water¬ 
way, and it would have been inconvenient to 
have raised the. approaclfts on the low banks 
on either side; flat arches of the subjoined 
proportions wvre therefore decided upon. 

The inclination of the roadway was thus 
reduced from one in seven to one in forty, 
while at the same time, by adding to tlu 
abutments on the up-stream side, the width 
oP^he roadway was increased from 17 feet to 
28 feet, and, by completing a portion at a 
time, the thoroughfare over the bridge was 
not at any time stopped. For the sake of 
economy, the work was done in undressed 
nibble granite, with an ashlar face, taking 

X 2 
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care that the stones abutted well against 
each other, and on removing the centres, no 
settlement of any importance took place, 
and the traffic of loaded cars, weighing 35 
cwt. each, was carried on without any dan¬ 
ger, within a week from the time the arches 
were keyed. The expense of the alteration 
was only 485/., and it has stood well, al¬ 
though it has been subject to some heavy 
floods. 

A detailed drawing of the bridge, before 
and after the alterations, accompanied the 
Paper, and Mr. Vignoles sent with it an en¬ 
larged plan, section, and elevation, for the 
purpose of more fully illustrating what he 
considered a successful work. 


0/1 the Litroduction of Lettcr-preas Prints 
my for Numbering and Dating the Notes 
of the Bank of England.** Bg Thomas 
Oldham^ Assoc. Inst. C. E. 

The author commences by noticing the 
numbering press invented by Mr. Bramah, 
and adopted in the Bank of England in the 
year 1809, by which the expense and uncer¬ 
tainty of finishing annually a large number 
of bank notes, with the pen, was materially 
diminished, and forgery was rendered more 
difficult; although the machine was so far 
incomplete, tliat it produced only units, the 
tens and hundreds requiring to be brought 
forward by hand. 

Ill that yean (1809,) the late Mr. John 
Oldham, (the father of the author,) ollbred 
unsuccessfully to th 3 Bank of Newry a ma¬ 
chine similar in principle to that of Mr. 
Bramah, but with the additional power of 
cfiecting numerical progression, from one to 
one hundred thousand, hy its own operation, 
in 1813, these machines were adopted at 
the Bank of Ireland; and one of them was 
subsequently attached to each press for 
printing the body of the notes, in order to 
register and check the number of notes pass¬ 
ing through the press. 

In the year 1819, Mr. Bryan Donkin in¬ 
vented a counting machine, which is de¬ 


scribed in vol. 37 of the Transactions of the 
Society of Arts; it is called a machine 
applicable wherever it may be desirable to 
keep an account of the number of revolu¬ 
tions or strokes, which may be made by the 
wheels or levers of any other machine, in a 
given time or space; as for instance, the 
number of revolutions made by a mill wheel, 
or of the strokes of a steam-engine beam in 
a given time, or the iiuinbcr of revolutions 
made by the wheel of a carriage or peram- 
lAilatof on passing over u certain space."' 
This machine, like all the others used for a 
similar purpose, depended upon the relative 
motion of a series of ratchet wheels with 
projecting rims, having notches cut in them, 
so that when the first wheel counted units, 
the second wheel indicated tens, and so on 
progressively. 

The principle of these machines was car¬ 
ried out in a complex manner, which re¬ 
quired very neat adjustment to prevent their 
being deranged w'hile working; the author 
after be succeeded his father as engineer to 
the Bank of England turned his attention to 
this point, and the roMill has been the pro¬ 
duction of the machine described in the 
paper. 

Four wheels, eacli divided by ten notches, 
leaving a facet between each, engraved with 
consecutive numbers from 1 to 0. urv placed 
upon u shaft, a portion of their bre i:<\i being 
turned down about one-liuif of their depth, 
having a boss or collar between each ; upon 
these bosses and tilling up the spaces, rest 
latches, and over each wheel is a pall, the 
width of tlio first being equal to that of the 
unit wheel, and the breadth of the others 
equalling that of the wheel and latch ;—the 
palls arc driven by a crank, by each revolu¬ 
tion of which, the first wheel is moved 
through a sjiucc equal to one-tenth of its 
entire circumference, bringing regularly for¬ 
ward the numbers from 1 to U, at which 
point, the latch of the second wheel is de¬ 
pressed, and the wheel moves forward one 
division, marking the tens; the same pro¬ 
cess is repeated with regard to the other 
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wheels, and thns any amount of numbers can 
be repistered, fay simply increasing the nuin« 
ber of wheels in proportion. 

Machines on this plan are now g^nendly 
adopted in the Bank of England with perfect 
success, and in some cases they are added to 
the Bramah numbering machines; and as 
the author believed that they might be adapt¬ 
ed to other purposes than Bank-note print¬ 
ing, be presented the drawings and descrip¬ 
tion of them to the Institution. 


June I t, 1842. 

Or Iron Sheathing, Iroad-headed Naih, 

anil Inner Sheathing for Ships.** By J. 

J. Wilkinson. , 

These three papers complete the subject 
which the author commenced itt the year 
1841, and continued during the present ses¬ 
sion. 

The first treats of the use of beaten iron, 
and iron nails, even in very ancient vessels, 
their corrosion, and conset|uent abandon¬ 
ment ; the attempted introduction of rolled 
iron for the purpose of sheathing. It touches 
lightly on the construction of iron ves&elsy 
and on various attempts to protect them, 
which experience hius now shown to be un¬ 
necessary, as the first iron steamer built by 
Mr. A. Manbyin 1821, at the ilorseley iron¬ 
works, has been in constant use on the river 
Seine up to the present period, without show¬ 
ing any sytn])toms of oxidation, although 
the only pn*cautions taken have been to ap¬ 
ply a coat of pitch, ns often as to a wooden 
vessel. Extracts arc then made from Mr. 
(iranihnm's treatise on “ Iron ns a material 
for Ship-building.” A list is then given of 
the patents connected with iron sheathing 
and the various modes of preserving it from 
corrosion, alluding particularly to the valuable 
labours of Mr. hlallet (of Dublin) on this 
subject in the archives of the Institution.* 

The next division treats of metallic sheath¬ 
ing or a (’oating of metallic oxide, formed by 
drh ii\g 1 1 oad-headed nails nearly in contact 
with c:u;ii other, into the sheatliing board ; 
this process is called filling, llie nails used 
for this purpose by the Romans, were ul*the 
same form us those of the ))resrnt day. Tlicrc 
arc authentic records of filling” being ge¬ 
nerally in use in this country in IfifiC—but 
it is conjectured that it was practised much 
antecedent to that time, and it has continued 
in use until recently in Swedish and Danish 
ships. Tliis mode*of protecting the piles of 

* In a letter from Clinrlcs Wyc ^ViHiaIIlK. Ksq., 
dated Dublin, August 21,1842, hr kays, '* The old 
iron Htraiiicr c.illcd the * Marquess'Wellesley,' built 
for Mr. Grantbani at the Ilorseley Works, is still 
working and in good order. I went in her recently 
through ].ough Ilec and some of the tributary 
streams that run into the Shannon.” (Sec. Inst. C.£.) 


harbours and piers from the ravages of the 
worm is then treated of, and examples are 
given of its success in various situations. 

The third division treats of the inner coat¬ 
ing or sheathing, which it has been found 
necessary to use, independently of the ex¬ 
ternal metallic sheathing. It is stated, that 
some of the stronger and more adhesive kinds 
of inner slieathing, have proved mainly iu- 
stmmental in preserving vessels from sink¬ 
ing, when the outer sheathing has failed or 
been destroyed. 

Hair is noticed as among the earliest ma¬ 
terials used fur inqcr sheathing; it was 
usually applied iu a loose state and fixed by 
pitch or other resinous substances; it was 
subsequently woven into and used as cloth— 
the coarse part of flax was iu the time of the 
Romans bruLsed and driven between the 
seams of their galleys. A vessel was dis¬ 
covered in the hlcditcrraneaii Sea (between 
the years 14.'i8 and 1 IC l) in a depth of water 
of twelve fathoms, where it is supposed to 
have lain for nearly fourteen hundred years; 
the deck and sides were covered with pa{>cr, 
linen, and leaden plates. In all the oldest 
vessels w'hich have been discovered the hair 
was perfectly fresh, although the timber was 
in a state of decay, and it is sti^ed that the 
worm never penetrates through an inner 
sheathing of hair. In the year 1761, when 
copper sheathing Wc*is introduced, experi¬ 
ments were tried upon diflerent kinds of 
paper for lining, and after trying white-lead 
and other substances, thick brown paper 
dipped in tar was found to be the best. 

A list is then given of tlic i)ateiits for 
difierent kinds of ” felt” now used for 
inner sheatliing—noticing particularly that 
of Messrs. Borrodaile and Co., wliich ap¬ 
pears to be that wbicli is most generally ap¬ 
proved. ('oi'oa-nut fibre and cork, and many 
other substances, wbieh have been tried at 
difierent times, are noticed, and the paper 
concludes with a copious list of the experi¬ 
ments upon the subject, which the author 
has compiled from various sources. 


” On the Sinking and Ttihhi^g, or Coffining 
of Pits, as practised in the Coal Districts 
of the North of England.'* By Robert 
Thomas Atkinson, M. Inst. C. E. 

This communication de.<cril>es the means 
usually adopted in the Northern coal dis¬ 
tricts, for efl'ecting the “ winning” of those 
valuable mines, and the author expresses the 
obligation he is under to his uncle Mr. Bud¬ 
die, to whose valuable documents he had 
free access during the progress of his labours. 

It commences with noticing the early pe¬ 
riods of mining, before the introduction of 
steam power for pumping, when the extrac- 
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tion of coal was almost wholly confined to 
sucli tracts as could be drained by free water¬ 
courses, “ adits/’ or levels; the chain and 
bucket pumps, and other limited and ex- 
pensive means, are. then explained, with the 
principles of frt^e draiiiaj^e, showing that it 
was generally only applicable to districts of 
small extent, and that the best mines w'erc 
left untouched. 

Steam-engiuv <4 upon Newcomen’s principle 
were first used in the Newcastle district in 
the beginning of the last century, and they 
underwent many modifications, before they 
were superseded by the Uoultou and Watt 
engines now generally used. The conse¬ 
quence of this introduction of steam power 
for raising coal, instead of accomplishing it 
by means of horse gins and other rude con¬ 
trivances. is that the capability of supply 
appears only limited by the demand. 

Over and aliove the weight of coal raised, 
it is rleccs^ary to draw immense quantities 
of vrater for the purpose of draining the 
mines. In some collieries tlic weight of 
water pumped up, ainoiiiits to as much as 
four times that of the coal raised. At the 
Percy Main colliery (which is rather an ex¬ 
treme instance) 3922 tons of water are pump¬ 
ed up daily, while only. 63fi tons of coal arc 
raised in toe .^ame lime. At the Benwell 
colliery, which is an average ease, the weight 
of water amounts to 2020 tons per day and 
the coals raised to 708 tons or 38 per cent, 
of the weight of water. 

The principal technical mining terms in 
use in the northern districts, arc then ex¬ 
plained, and the author procei;ds to describe 
the methofls of sinking the shafts, noticing 
the difficulties w'hicli occur in traversing the 
strata of various kinds, and the modes of 
overcoming them—the temporary timbering 
with “ cribs'’ and “ deals” previous to 
walling—anti the diflereiit kinds of “ tub¬ 
bing or coffering’’ of wood, stone, or cast- 
iron, used in passing portions of the 
strata or perishable rocks; this part t)f the 
subject is treated of very fully, with all the 
details )f the construction of the dilfereiit 
kinds and the mcthod.s of using them. The 
cast-iron tubbkig, which was first iiitrocibiced 
by the late Mr.^ Buddie, is particularly 
noticed, as is also its use in segments at the 
Percy pit in the year 1779; some instances 
are given of the decomposition of cast-iron 
tubbing and pumps, when exposed to the 
smoke of underground furnaces and the 
action of mineral water, the combined .ac¬ 
tion of which hfis been found to reduce the 
ni»^tril to the cons.Wtency of plumbago. 

Tlio cdii^tniction of the jmmps, buckets, 
clacks, rods, &c. composing the apparatus 
for rai^ng the water from the mines, is then 
fully described, with the ‘‘ oft-tako joints*' 


and the fish-head” fpr drawing a ” drown¬ 
ed clack.” The hanging sets” or colnmns 
of pumps, with their Aground spears” used 
in sinking the shafts, are also described, with 
the method of fixing the cisterns at intervals 
in the shafts, for the different sets of pumps, 
which are all of the ” lifting” kind. 

Accounts are then given of the sinking of 
Percy pit, Flatworth colliery, commenced in 
1799—of liowden pit, Percy Main colliery, 
in 1804—and of a pit at the Barrow Field 
colliery in 1822, in all of which, great dif¬ 
ficulties were encouiifi'rcd. 

An explanation is then given of the ex¬ 
tensive and complete set of sections of pits, 
drawings of the. machinery, and of the models 
wlkcli ncconipanied the paper, and the aii- 
thoi promises to extend the subject on a 
future occasion, as this communication is less 
comprehensive than was intended, and has 
been sent in its present state for the pnrposi' 
of complying during the session, with the 
u.sual condition of cleetioii. 


June 21, 1812. 

The History of the Canal of Catwyk (Hol¬ 
land) irith a descriptiou of the principal 
By the Chevalier F. IV. Con¬ 
rad. Tramlaled by Charles Manhy^ Secre¬ 
tary ^ hint. C.E. 

This communication is divided into three 
parts:—1, The Introduction; 2, The His¬ 
tory of the Cana] of Kalwyk ; and 3, A De¬ 
scription of the principal work*?. 

I. The introduction gi\es the general out¬ 
line of the locality of this canal, which is 
}irobably one of the most useful and exten¬ 
sive works iitidcrtuk(‘u in iiolland, for tin*, 
purpose of draining the low lands and ren¬ 
dering them capable of cultivation ; it is car¬ 
ried in a north-east direction from the village* 
of Katwyk-binneii through the sand-banks 
to the North 8ea, where it is terminated bv 
fi\c sea locks: it w'as undertaken f »r tin 
purpose of draining the disi*'’ '*illed 
“ Rliynlaiid,” a siiceim't aceonnt .. di is 
given, with details of the early ■ .n| at 

draining, such as the cmhankinciii... Ma- 
rendyk, tho.se of Siiaarndam, ^te., tracing 
them up to the time, of Count William the 
Second, king of tlu* Romans, in the year 
1253 ; at which period the leveJ of the dis¬ 
trict was identical with that of the medium 
tide, and (‘acli “ Polder” (or spot of culti¬ 
vated land) wMs separately protected from 
the spi iiig tides by an cmbariknient; a 
cli.ange has occurred in the relative levels, 
whether liy the .sinking of the land or the 
clevati«>n of the .sea is, it appears, a subject 
of ilispute, but it is certain that the level of 
the river Y and of the Zuyder Zee is now 
much above that of the Rhynland district. 
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The natural coiuei]uence of this change, has intendence of the works for the protection of 
been to increase the demand for artificial the lowlands. 

drainage by cauals, and of windmills for The district of Rhynland contains 127,000 
{lumping, and also thecstalilishment of local bouniers or 317,500 ISnglish acres, which is 
boards of direction, whose duty is the super- thus divided :— 


Bonnie rs. 


1. Polders, or Districts embanked and drain- f 

ed by windmills .1 

2. Lakes and Peat-bog already laid dry.... 

3. Land without mills and sandbanks on the 1 

borders «f the North Sea./ 

4. Lakes, Canals, Ditches, Peat-bogs aban- I 

doiied, ficc. J 


54,831 

15,262 

32,630 

24,277 


127,000 


En};1ish Acres. 

* 137,077*5 I 
= 38,155*0 

= 81,575*0 

60,692*5 
317,500*0 


The drainage is effected by twn hundred 
and sixty-eight windmills, working scoop 
wh^ls, or Archimedes serews. 

Within this district, is included the Lake 
ofHaarlcmf which alone extends over 18,000 
boiiniers or *15,000 English acres ; the drain¬ 
age of it is now commenced and will restore 
a tract of very valuable land. • 

The enumeration of the original locks at 
SjKiarndam and other places, is given, sliow'- 
ing their incapaenty tor carrying off the 
waters, particiilMrly when unfavourable winds 
]ircvented their free current into the Y, and 
henee the nec(‘ssity for I he eanal of Katwyk 
and the choice of that particular spot, which 
is not affected by the jirevailing winds. 

2. The liistorical portion of the memoir 
treats of the naturally unfavourable position 
of the <listri(!t for drainage; it mentions a 
project for a canal at Katwyk in the year 
1101, as related by Professor Lulofs,* on 
the authority of the historian Van Alieris; 
and enumerates all the various examinations 
ill’ III*: levels, the projects of tunnels, canals, 
\e., the appointment of numerous commit¬ 
tees, the local oppoMlioii to the several plans, 
the .cjiairs of the embankments, which had 
he -i-ni* .'O expensive that the landholders 
ahindooi'd their estates, rather than pay the 
cost oi preserviiuc them ; the attempt to form 
a small (!anal through the sandbanks, ^liieh 
was either closed by a heavy storm or was 
suffered to fall to deiNiy ; the effect of the 
siege of Leyden by the Spaniards in 157IL4, 
when, instead of draining the country, every 
atleinpt was made to cause an influx of the 
waters to annoy the invading army. It ap¬ 
pears that subsequently the expense of re¬ 
newing the hydraulic works would have been 


♦ Lnlofs* Treatise nn the elevation of the Sea and 
the DepreHMioii of thoLmd on the eoasta of l-tol< 
land. Transm'tloiis of the Society of llaarlcup, 
I>. 1, f. 88. 


SO considerable, that they were in a great 
measure abandoned for a time. In 1627» 
attention was again given to the subject, and 
Katwyk ivas pointed out as the only spot for 
ail effectual system of drainage. The map 
by Bolstra, which the author promises to 
send, shows all the plans with great pre¬ 
cision. 

The reports are then given of all the va- 
rioii.s engineers and scientific^men, on the 
drainage, of the Lake of Haarlem, in all of 
which the Canal of Katwyk is a principal 
feature. The very able tract by Mr. Twent 
on the state of the drainage of Rhynland, and 
the necessity for a canal at Katwyk, is men¬ 
tioned as one of the principal causes for its 
final construction. After the publication of 
this tract, Mr. Bruuings, in the year 802, 
caused the nomination of Mr. Conrad (the 
father of the author) and Messrs. Blanken, 
juri. and Kros, to report upon the project; 
which they did with such effect, that in May 
. 180*1, it was ordered to be executed by the 
rciiorters, under the superintendence of Mr. 
Bruniiigs, the director-general of the “ Wa- 
terstaatthe plan selected being that which 
was laid down by Mr. Conrad. In August 
of tlic same year, the works were commenced, 
and in 1805, were so far advance, that in 
June the first stone of the inner lock was 
laW: Mr. Conrad, who iiP consequence of 
the decease of Mr. Bfunings had assumed 
the chief direction, carried on the works with 
such activity, that they were entirely finished 
by the month of October 1807, without the 
o**eurreiice of any accident, although they 
liad to support several very severe storms 
during their progress. On one occasion just 
as the masonry of the locks was finished the 
level of the tide was raised by a storm 2'36 
metres (2’5I yards) higher than usual, car¬ 
rying away the external cofferdam, but such 
was the solidity of the masonry that it re¬ 
sisted perfectly. 
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A steam'Cngine was fixed for pumping up 
a head of water for scouring tlie sand from 
the exterior canal; and the final opening of 
the canal took place w’ith great ceremony on 
the 21st October, 1807, when a medal was 
struck to oommcmorate the event, a -copy of 
which is given by the author to the Institu¬ 
tion. 

Mr. Conrad made a scries of experiments 
which completely proved the efficacy of the 
works, and then was carried off within the 
short space of three ijioiitbs from the termi¬ 
nation of his successful labours, which will 
hand down his name to posterity, as the 
projector and executor (if one of the most 
useful engineering works on record. 

A slight sketch is then given of the origin 
of the Lake of Haarlem, the causes of its 
extension, and the works already executed 
in anticipation of its eventual drainage. 

The third part consists of a detailed de¬ 
scription of the principal works at Katwyk, 
with their dimensions, and the necessary re¬ 
ferences to the drawings wiiich accompany 
the paper. 

The length of the canal from the lihinc to 
the sand-banks near the lock, is 2260 metres 
(2471*53 yards) of an average depth of 2*20 
metres (2*40 yards) beneath the conventional 
height of tide for the kingdom of Holland, 
from which all tidal measures are taken; it 
corresponds with the average tides of the 
river Y ; the common tide at Katwyk falls 
0*60 metres (0*65 yards) below and rises 
1*02 metres (1*115 yards) above that stan¬ 
dard. 

From that lock to the next, is 490 metres 
(535*86 yards) of tlie same depth ; the ad¬ 
ditional canal is 1108 metres (1211*70 yards) 
long, the widths at the standard level vary 
between 13 and 40 metres, (14*21 and 43*74 
yards) and the side slopes, which are all 
puddled and covered with turf, vary between 
1 to 1 and 3 to 1. 

The outer canal which has been made 
chiefly by scouring, is 151 metres (165*13 
yards) long, to low-water mark, at a depth 
of 0*47 metres (0*5139 yards) ; below that 
point, it is 37*67 metres (41*19 yards) wide, 
and the sides arcaconstructed of fascines fe¬ 
vered with stone. 

The principal worlds enumerated are,— 

Ist. The sea locks (buiten sluis). 

2nd. The interior lock (biiiuen sluis). 

3rd. A bridge of three arches at the 
sea locks, with balance gates and rising 
sluices. 

4th. A bridge of two arches over the 
canal in the Noordwykerweg. 

The five sea locks arc each 19*78 metres 
(21*63 yards) long and 3*77 metres (4*12 
yards) wide; with the mouths of the out-fall 
culverts 1*88 metres (2*05 yards) below the 


standard tide level. They are founded upon 
])ilrs of red and white deal, with sleepers, 
and the whole faced and covered with deal 
plank sheathing. 

I'lic masonry of the foundations and of 
the principal part of the construction, is of 
blue limestone from Escosine, squared and 
well bedded. A hard stone called ** klinkers” 
is also much used for ashlar work, and an 
inferior quality of stone for rubble-work, 
with bricks. 

'nic mortar used up to a short distance 
above the standard tide level, was made from 
stone lime, and above that, of lime made 
from sea-shells; cement was also used in 
several parts. 

The modes of constructing tliese various 
works are given in minute detail; many of 
them, differing materially from the English 
method of construetion, possess great inte¬ 
rest *, particularly those which relate to the 
embankments and the fsiscine work. • 

A description is then given of the Canal of 
Oegstgeest, which is a ])roIongation of the 
Canal of Katwyk for the purpose of bring¬ 
ing into the latter, the waters from the Lake 
of*Haarlem ; ns well as a means of carrying 
off the waters of a portion of Rhynland, 
during and after the drainage of the lake. 

Ill consequence of tlic establishment of 
this canal, the Canal of Katwyk required to 
be enlarged, which was done to the extent 
of rendering it 52 metres (56*86 yards) wide, 
with an average depth of 2*20 metres (2*40 
yards) below the standard level. The bridges 
were also enlarged, and it is now contem- 
})lalcd to add two openings to the inner lock, 
those of the sea locks being already of suffi¬ 
cient capacity. 

Having described the works in detail, the 
author enters into some general remarks iijioii 
the effect jiroduecd by the canal, one of the 
principal bring its bciicfieial use in determin¬ 
ing the possibility* of draining the Lake of 
Haarlem. Thirty-five years of experience 
have demonstrated that thi^, canal i<- the 
surest remedy for tlie pe«;uliar posif. - .. of 
the district of Rhynland uith ri'g:u-' o 
drainage ; the constant action of the rth 
Sea llhs made no inipression upon the simple 
but solid masonry of the sea locks ; in fact, 
the Canal of Katwyk ajipcars to be. one of 
the roost remarkable hydraulic w’urks ever 
constructed fortlio jirotectiou of Holland. 

The author concludes the paper by stat¬ 
ing, that although he could with difficulty 
spare the time from bis professional labours 
nil the Amsterdam railway, of which be is 
the engimer, he was induced to undertake 
the labour of drawing up this memoir, by 
the subject being one of those p^roposed by 
the Institution of Civil Engineers, iu the 
list for Telford and Walker Premiums for 
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1842, and by the desire of doing justice to 
the memory of his father, whose early de* 
cease alone prevented his name from be¬ 
coming as extensively known as his talents 
deserved. 

The Paper is illustrated by nine compre> 
hensive drawings and charts, with some 
lithographic views, a portrait of Mr. Conrad, 
sen., and the medal which was struck on the 
occasion of the first opening of the sluices. 


“On the Construction of the Bridges on the 
Bolton and PrestZn Railtoay.” By A. 

Jt Adie% 

This Paper, which was written at the re¬ 
quest of General Paslcy, and by him opni- 
municated to the Institution, contains a de¬ 
scription of the bridges over the Cowlin 
Brook, the Lancaster Canal, and the Chorley 
Hoad, which alone possess any peculiarities 
of •onstruction, and they formed the types 
upon which the oUier bridges were built. 

In Colonel Sir F. Smith’s rqiort upon the ^ 
Cowlin Brook bridge, he advised great atten¬ 
tion being paid to the bridge on account of 
its “ unusual slightness, and the badness pf 
the ground upon which it was founded.” 
Tlie author states, that the latter circum¬ 
stance induced him to design the present 
proportions of the work as he w’ished to re¬ 
duce the weight of the piers as much as pos¬ 
sible ; he therefore ventured to deviate fi'om 
the original design given by Mr. Rastrick. 
The result nas justified his aitticipations, as 
“ after Uic most careful inspection not a 
single crack nor a spUntcred stone can be 
detected.” 

The ground where this Imdgc was to be 
pltmcd, was found to be a rotten and com¬ 
pressible mixture of moss, decayed wood, 
and sand, with a few liU'gc stones; a founda¬ 
tion was iiiaile for each pier by driving in 
l)ilcs 20 feet long by 12 inches square; upon 
these were placed the footing courses of Lim- 
‘bcrick stone 8 inches thick ; the piers were 
bi'.'’ ’liillow, so that the utmost weight 
p] I' upon each superficial foot should not 
cxci-i'd tons, which the author states to 
be a light load for ashlar work:—“ In Edin¬ 
burgh there arc old rubble walls 34 inches 
tliick and above 100 feet high, which in ad¬ 
dition to all tlieir proportion of eight floors, 
and a roof, have 6^ tons on each superficial 
foot of the bottom courses, and there is a 
brick chimney in Bolton, tlie bottom courses 
of which supports^ tons on the superficial 
foot.” 

The bridge consists 6( eight arches, each 
of 30 feet span; the arch stones are 18 inches 
thick, of hard sandstone from the Whittle 
hills, exceiit seven courses at the crown, 
which are from a better quarry at Ackrliig- 
toii, near Blackburn. 


The author then mentions, as a precedent 
for such dimensions, some arches constructed 
under Mr. Jardine’s direction on the Edin¬ 
burgh and Dalkeith Railway; they were of 
Craigleith stone, semielliptical in form, of 
24 feet span, with a rise of 4 feet, or j^th of 
the 8i)an; the stones for these arches were 
12 inches deep at the springing, and 9 inches 
deep at the crown; the abutments of one of 
them are founded on platforms of timber, 
without piles, resting upon soft plastic blue 
clay; they have been standing for upwards 
of ten years, and exhibit no signs of failure. 
Another arch is also mentioned, constructed 
by the same engineer, over the South Esk, 
near Dalkeith, the span of which is 55 feet, 
and the versed sine 12 feet; the key-stone is 
18 inches deep, and the springers 21 inches 
in depth. 

The author objects to placing a mass of 
earth upon the haunches of the arch, as, 
from the tremor caused by the passing of 
the railway trains, the earth has always a 
tendency to be wedged in between the side 
w'alls and to force them out; he therefore 
left voids above the arch stones, allowing 
only suiiicient weight of masonry upon the 
haunches, and thus securing the rapid hard¬ 
ening of the mortar; for this latter reason 
also tlie walls of rubble-work* never much 
exceed .3 feet in thickness, and they have 
been found much stronger in consequence. 

The railway is carried over this viaduct on 
longitudinal bearers, 13 inches deep by 6 
inches thick, laid on planks 3 inches thick; 
the bearers and planks are not fixed together, 
with a view to diminish the vibration of the 
passing trains; this method of laying is 
stated to be very effective in this respect. 

The l^icaster Canal Bridge was origin¬ 
ally intended to have be^n a direct span of 
CO feet, constructed of iron, but the direc¬ 
tors bubsef|uciitly decided on building a 
skewed stone arch of 25 feet span on the 
right angle. Tlie arch is semi-elliptical on 
the square, with a transverse axis of 41 feet 
2 inches, and a semi-conjugate axis of 8 feet 
9 inches; the arch stones are 2 feet 3 inches 
on the square at the springing, and 1 foot 6 
inqbes at the key-stone; the bed joints in¬ 
tersect at right angles all the lines of sections 
of the intrudos, made by vertical planes, 
parallel to the elevation; and it is that pro¬ 
perty that causes tlie chamfer lines of the 
beds of the stones to diverge from the 
springing to the crown. These lines of the 
curved joints are easily laid down on the 
sheeting of the centres from a full-sized 
development, and by lines drawn at dif¬ 
ferent heights, parallel to the springing of 
the arch. The lines of the radiating bed, 
joints are alwoy s perpendicular to the tangent 
of an ellipse of the same form as the eleva¬ 
tion of the bridge, the moulds used to form 



314 


1K8TITUTI0N Of CIVIL BNOINEBR8. 


this being applied in the plane of the eleva¬ 
tion. The twist on the length of the beds 
of the courses was taken from full-sized 
skeleton moulds of the form of the oblique 
ellipse or elevation. 'Die five courses run¬ 
ning parallel to the abutments are all of tlie 
same form,,and have the same amount of 
twist on the beds of each stone, except the 
end stones of the courses, which are varied 
in length to suit the general breaking of the 
joints of the courses resting together. The 
centre part of the ar^u is plain square work. 

This mechanical method of finding the 
lines, and the twist of the radiating beds for 
an elliptical skewed arch* is destitute of the 
scientific accuracy of the mode by which 
Mr. Buck calculates his spiral lines for 
oblique bridges, of which the section at right 
angles to the abutment Is an arc of a circle; 
but the workmen had no difficulty in putting 
it in practice, and the author states that he 
would have had more trouble in constructing 
trussed centres for a flatter curve of a ctr<ni- 
lar arc, and at the same time keeping the 
towing path of the canal open. He states 
that he has not met with any description of 
an arch executed in this manner, but he con¬ 
siders it the only true principle. Every 
very thin section parallel to the elevation is 
a proper elliptical arch, and there is a very 
great saving of stone from the smallness of 
the twist on the curved beds as compared to 
the common method of working them. 

The Chorley-roai] Bridge is a compound 
of tlie common and skewed arches, which the 
author finds convenient and economical. He 
has executed several upon this plan; they 
are as perfect as the best common arches, 
and free from skirting of the soffits of the 
stones. The section of this bridge at riglit 
angles shows a rijie of 5 feet, witli a span of 
25 feet. The springers at this part are 15 
inches deep, and the key-stone is 13 inches 
deep; on the oblique section, or the eleva¬ 
tion, the span is 37 feet 9 inches, and the 
rise 5 feet; the springers are 24 inches deep, 
and the key-stone is 17 inches deep. 

The stAight part of the arch is formed 
with courses about 10 inches on the soffit, 
and these are tuiVied round in curved liru»), 
which are portions circles, the straight 
parts of the courses being then tangents, 
and they cut the lines of the elevations at 
right angles, so that there is no more tend¬ 
ency of the arch to sink at the elevation, 
than would be the case with any elliptical 
segment of similar dimensions worked in the 
ordinary way. The part of the acute angle 
of the arch is formed with courses which 
converge from the elevation to the abut- 
ii.?Mt8, on account of being arcs cutting the 
elevations at right angles, and then becom¬ 
ing nearly tangential at the springing. The 


curves for these courses were transferred 
from the development to the dteeting, in the 
same way as those for the Lancaster Canal 
Bridge, and the twist of the beds was taken 
off' full-sized sections of the arch, made in 
the directions of the converging lines of the 
extremities, so that at each of these places 
the beds were worked as if for part of a true 
elliptical arch, and the beds between the 
points thus formed were worked off with 
curved rules found from the development. 
After the masons got into the way of work¬ 
ing this kind of arch, tl)ey of their own ac¬ 
cord preferred it to the complete skewed 
arch. In brick-work built in this way, it 
would be very easy to skew the ends of a 
long^.archway, by having the bricks moulded 
to tlie curvature of the key-course, as with 
a very little alteration they would fit any 
part of tlie concentric courses, and a few 
tapered bricks would facilitate the filling up 
of the fan-shaped part of tlie haunch of«the 
acute angle. 

The communication was illustrated by se¬ 
veral detailed drawings, and a model of the 
bridge, with schedules of the prices and cost 
od the works. 


“ On some pecnliar Changes in ike Internal 
Structure of Iron, independent of, anil 
mbsequent to, the several processes of its 
ntaniit’aeture.” Jig Charles Hood, F. B. 
A. S., Sfc. 

The singular and important ctiangcs in 
the stnioture of iron, wliieli it is the object 
of this Paper to explain, arc those, which 
ari.so in the converiiim of the quality of 
iron, known by the naiiiC of “ red short 
iron,” which is tough and fibrou.s, into the 
brittle and highly cri.'^tuliizcd quality known 
by the name of “ cold .short iron.” This 
change the author considiTs has never been 
attributed (as it ought to be) to the opi'ra- 
tion of any definite and ascertained law, but 
has generally, when observed, been sii prosed 
to arise from some accidental ciii.*'-, .nl 
been considered as an isolated fact. 

The fracture of railway :ixle.«, by 'ihich 
some* of the most lamentable iu‘.cide.nts have 
occurred, arises from this niolecular change 
ill the structure of iron, by which the axles 
lose a vast proportion of their strength. 

Tlie principal causes which produce this 
change are percussion, he.at, and magnetism, 
and the author trac<!.s through a great num¬ 
ber of practical cases of orSinary occurrence 
the joint, as well ii.«! the separate effect of 
these three causes; allowing tliat the rapidity 
of the change is jiroportional to the com¬ 
bined action of these several causes, and that 
in some cases, where all the three causes arc 
in operation at the same time, the change of 
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structure is almost instantaneous; wbile in 
other cases, where this united operation does 
not occur, the change* is extremely slow, ex> 
tending over several years before it becomes 
sensible. Among the examples given, and of 
which the causes are explained, are the con> 
version by means of heat, as in the case of 
wtottght-iron famaco>bars, and other analo* 
gous cases, particularly when any vapour is 
present: the operation of the tilt hammer, 
in the planishing of iron, by which both vi> 
bration and magnetism of the bar is pro¬ 
duced, when the temperature is within a 
certain limit, beyond which limit the bar 
loses its magnetic power, and no crystalliza¬ 
tion occurs; and the instance of piston-rotls 
and other cases, where, from any accidental 
circumstance, a peculiar jar or vibration has 
been given to particular parts. The effect 
of the continual jar or vibration upon the 
axles of common road carriages is a case of 
the opposite kind, where, notwithstanding 
the continual vibration, this molecular change 
does not take place whm the axle ia 
lated from the ^ecta of magnetiam. In 
railway axles, however, the case is very dif¬ 
ferent. The rapid rotation of the axle pro¬ 
duces powerful magnetic action, while the 
friction causes much heat; and these eiTccts, 
added to the constant percussion which is 
produced by the iieculiar motion of railway 
wheels, causes the crystallization to be pro • 
duced with extreme rapidity; the effect being 
probably further increased in the axles of 
locomotive engines by the magnetising power 
of the electricity generated by the effluent 
steam. The crystallized structure being the 
natural condition of iron, as well ns of seve¬ 
ral other metals, the author considers that 
in these changes we observe a constant effort 
to return from the artilicial to the natural 
and primal condition of the metal, and the 
conclusion arrived at is, that this crystalliza¬ 
tion is not necessarily dependent upon time 
for its development, but is determined by 
other circumstances, of which the principal 
1 . ;,iloubtcdly vibration : that heat,although 
. •'<ists, is not essential to it, but that mag¬ 
netism, whether induced by percussion or 
otherwise, is an essential accompaniflient of 
the phenomenal, llie pa])er concludes by 
pointing out the increased effects likely to 
result from the rigidity of the springs, the 
looseness of the braisses, and other causes 
which increase the vibration on the axles of 
railway carriages. 

Several samples of broken railway axles 
were exhibited; some of them being cut 
from different parts of the same axles, show¬ 
ed that at the journals, where the vibratioit 
was the most intense, the crystallization was 
increased to a great extent beyond what oc- 
corred in other parts of the same axle. 


^ Mr. Mordand had fireqnently noticed that 
pins for chains, and pump-rods, although 
made of the best iron, would, if subjected to 
concussion, after a certain time break sud¬ 
denly, and that the fracture would exhibit a 
large crystallized texture. This was also 
frequently observed in the broken axles of 
road-carriages, although they were generally 
made of iron of the finest quality. 

Mr. E. Woods hod observed the crystal¬ 
lized fracture in all the broken axles on rail¬ 
ways which he had seen. 

Mr. Hood exhibited some specimens of 
broken axles, alljof which showed a large 
crystallized fracture; he believed that the 
iron from which the majority of them had 
been made wa.s of the best quality, and in 
the parts not immediately subjected to con¬ 
cussion the fracture was quite different. One 
of them had been in use only three months, 
and had become so brittle that, on attempt¬ 
ing to break it, it jarred off the shoulder of 
the journal, although an incision was made 
all round at the spot where it was intended 
to be broken. 

Mr. York would account for the tendency 
of the axles to break at the journal, by that 
part being subjected during the process of 
forging to more hammering than the body. 

Mr. Hood agreed that sucTi might be the 
cose, but he conceived that it was more pro¬ 
bably produced by cold hammering. He 
had taken a sample from the body of a broken 
cranked axle, from the Grand Junction Rail¬ 
way, the iron of which was evidently of the 
best quality, but at the point of fracture, 
which was certainly at that part where it had 
been most hammered, the fracture presented 
a large crystallized texture. 

A large anchor, which had been in store 
for more than a century at Woolwich Dock¬ 
yard, and was supposed to be made of extreme¬ 
ly good iron, had been rejieutly tested as an 
experiment, and hod broken instantly with 
a comparatively small strain; the fracture 
jiresented very large crystals: in this case 
he believed the length of time which the 
anchor had remained in the satne position 
had produced the same effects as magnetism 
and vibration. * 

Mr. Lowe stated jhat at the gas-works 
under his direction wrought-iron fire-bars, 
although more expensive, were generally 
preferred; a pan of water was kept beneath 
them, the steam from* which would speedily 
cause them to become magnetic; he had 
frequently seen these bars, when thrown 
down, break into three pieces with a large 
crystallized fracture. 

Mr. Miller had freciuently seen in mann- ' 
factories, that when the smiths had forged 
parts of engine-work which from their in- 
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tricate forms had required to be much ham> 
mered, the ends were jarred off while they 
were being worked upon. He instanced 
particularly the side rods of the engine for 
the ‘ Lord Melville' steamer, of which, while 
shutting up the middle, one of the ends of 
each rod was jarred off, and presented large 
ciyrtals in the fracture; being well assured 
of the good quality of the iron in the rods, 
he had the same wdded on again, and al¬ 
though the circumstance had occurred twenty 
years since, they w ore still at work, and had 
not shown any symptom of weakness. It 
must be evident that in Jhis case, the frac¬ 
ture and the crystallised appearance of the 
metal must have been produced by the cold 
hammering to which it had been subjected. 

Mr. York agreed with Mr. Hood in the 
fact of a change taking place in the texture 
of the iron, but he was of opinion that it 
more frequently occurred during than after 
manipulation; he alluded more particularly 
to railway axles, in which he believed the 
inju^ to be done by the cold hammering or 
planishing after they were faggoted ; he had 
fi^uently seen one end of an axle fall off 
while the other was being hammered ; in all 
such cases, and in those of accidental break- 
aj^, such as recently occurred on the Ver¬ 
sailles Railway, and in other places, the 
fracture always presented a crystallized ap¬ 
pearance. 

He then exhibited and described a railw'ay 
axle, which he stated to possess the com¬ 
bined advratages of rigidity and toughness, 
and avoiding entirely the crystallization of 
the iron during the process of manufacture; 
this he described to be effected by maintain- 
ing the axle in a hollow state during the 
whole operation of hammering, thereby 
avoiding the vibration and concussion, to 
which cause he attributed the crystallization 
of the iron in solid axles, being of opinion 
that the repeated blows of the hammer on a 
solid mass, particularly during the process 
of planishing," were the chief, if not the 
only cause of the ductile quality of the iron 
being dest>oyed. He stated, that he had 
made numerous experiments for the purpose 
of ascertaining tlais fact, and in every ix- 
Etance when the axle^was sound, the iron 
presented the same crystallized fracture, al¬ 
though the bars, previous to their being 
welded together, were of the most fibrous 
quality ; but if the axle was not quite sound, 
end the bars not perfectly welded to the 
centre, then the fracture was somewhat 
fibrous, the axle being partially hollow and 
thereby avoiding the vibration to a consider- 
‘ able extent. This fact suggested to him the 
of keeping the axle hollow; and 
the mode of manufacture be described to be 
by taking two dished half-cylindrical bars of 


iron, of the entire length of the axle, putting 
them toother and welding them under a 
hammer in swages, by which means the par¬ 
ticles are not driven asunder by the heavy 
blows and the axle or iaggot lengthened, but 
are driven together and towards the centre. 
The axles produced by this means, he stated 
to be as perfectly ductile as the bars in the 
first instance. A further advantage, he 
stated to consist, in being able to half 
the whole length of the axle at one heat, 
thereby avoiding to a considerable extent 
the dan^r of burning the iron by repeatedly 
heating it; the iron in the axle he described, 
as being an uniform cylinder in tiiickness, 
and consequently requiring an uniform heat, 
wherras the external bars of a faggot for a 
common axle were liable to be burnt, before 
the centre was heated to a welding state. 
The diameter of the hollow axle was in¬ 
creased from 3^ inches (the general size of a 
solid axle) to 4 inches in order to give a 
proper degree of rigidity, but without in¬ 
creasing the weight. 

The usual proof to which solid railway 
axles were subjected, was by allowing a 
weight of 6 cwt. to fall npon them fruin a 
height of 9 feet; with that force they were 
frequently broken at the second blow, and 
sometimes by the first—he had tried some 
of the hollow axles, by letting fall upon them 
a weight of 10 cwt. from a height of 15 feet, 
without breaking one of them. 


ABSTRACTS OF SPSCIFICATIOKS OF ENGLISH 
PATENTS RECENTLY ENUOLl.ED. 

R EuiiEN Partridge, ok Cow pkr-strket, 
Finsroky, in the Coi'NiY OF Middle- 
sax, Knoinekr, fur rfrtain improrcinenfH 
in machinery ur epparutvsf^r iplittivg and 
ihaping wood into ttplitiis Jor the manvfac- 
tore of matehcKf and other iimilor fot me. 
Rolls Chapel Oflice, Septcuihcr 7, 1842. 

There improvements in machinery or ap¬ 
paratus for splitting and shaping wood 
splints for the manufacture of matches, 'ii,d 
other similar form.*!, consist in the employ¬ 
ment of a ])orforated mttal plate, through 
which blocks of wood are to be passed by 
means of pressure, the pertbrations in such 
plate being so shaped and situate as to cause 
the block of wood, when jiresscd against its 
face, to he divided or split into a multitude 
of small rods or splints, and these splints 
protruded through the perforations of the 
jilate in regular-formed rods, either of a 
cylindrical, square,polygonal, or other figure, 
according to the shapes and dimensions of 
the perforations in the plate. 

The forms of the perforations are to be 
cylindrical throughout, except at their open- 
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ings on the face, where they are to be 
alightly counteraank, for the purpose of pre¬ 
senting sharp-cutting edges to the wood, 
when pressed upon it, and in order to afford 
more easy entrance. 

The sise of the perforations must depend 
upon that of the required splints or matches 
to be produced; but the patentee directs 
that they must be as close together as pos¬ 
sible, allowing sufficient substance of metal 
to afford strength and resistance to the pres¬ 
sure when the wood is forced through. And 
the reason why the •apertures must be so 
closely contiguous is, ttiat there may be as 
small a space of surface or blank between 
the holes as possible, in order tiiat resistance 
to the passage of the wood may be avoided, 
and that tlie whole area of the block of yrood 
may be compressed laterally into the coun¬ 
tersunk openings, and forced through the 
cylindrical perforations. 

iWdrawing of a plate constructed according 
to the preceding conditions accompanies the 
specification. The face is here represented 
as being of steel, with a bell-nietal back, 
and as about three inches wide by six inches 
long, and nearly an inch thick. » 

The mode of operation which has been 
found to answer best is stated to be—by fix¬ 
ing the back of the plate against a firm re¬ 
sisting block or bearing, having an aperture 
equal to the area of the perforations in the 
plate, and then placing the end of the piece 
or pieces of wood, in the direction of the 
grain, against the face of the plate, with¬ 
in the area of the perforated parts. A 
plunger, or a lever, or any other suitable 
mechanical agent, being then applied to the 
back, or reversed end of the piece of wood, 
it may be forced through the perforations in 
the plate, being first split os it advances by 
the cutting edges of the holes, and after¬ 
wards compressed and driven through the 
perforations in the plate, coming out on the 
opposite side, or back of the plate, in the 
form of a multitude of distinct splints, ac¬ 
cording to the shapes and dimensions of the 
perforations. 

Nitt Jamks Mvkuay, or Mkbion- 
aauAAK, Dublin, Knight and DJbTon 
or Medicine, for an improved method of 
wnUnmny varioue materiale, in a manner 
not hitherto in use, for the purpose tf ma¬ 
nure. Specification of Scotch Patent. En¬ 
rolled September 12, 1842. 

The main object of this invention or im¬ 
provement is stafM to be, to produce a com¬ 
pound such, that when mixed in, by plough¬ 
ing, harrowing, raking, digging, or otherwise, 
with soil, earth, mould, or any ordinary 
compost, it shall cause to be generated or 
evolved within the soil itself carbonic acid 
and useful suits, so as to augment the supply 


of nutriment for vegetables, and improve the 
quality of crops generally. This object Sir 
James Murray proposes to effect, by drying 
up and mechanically fixing and solidifying 
the common mineral acids, which in their 
or^nary state, as articles of sale, are not 
well adapted for purposes of manure, 
also phosphoric acid, by mixuig them with 
dry, porous, and absorbent matters, vege- 
tabU, animal, or mineral, such as bran, saw¬ 
dust, dust of malt, husks of seeds, ground 
rags, pulverized rape or linseed cakes, the 
refuse of flax, leaves, bark, dry tan, siliceous 
sands, peat or other sandy mould, dry dust, 
earth or clay, fine sifted cinders, ashes, char¬ 
coal, and the like, in which form they may 
be more conveniently and advantageously 
combined with alkaline substances, and so 
combined may be worked into the ground 
ill a dry state; the chemical action by which 
the carbonic acid is evolved, and the salta 
generated, taking place subsequently, and in 
the most advantageous manner, in the soil 
.itself, when excited by the moisture then 
present in it, or which may afterwards faft 
upon it in rmn or dew. For obtaining this 
powdery acid compound, the acids which the 
patentee finds most suitable are, 1. The 
phosphoric acid; 2, Tne nitric^ or nitrous; 

3. The hydro-chloric, or muriatic; 4. The 
sulphuric. And he uses the following pro¬ 
cesses, whereby different compounds are 
produced, but all with this common pro¬ 
perty, that they are acids fixed in a solid 
B fate by mechanical mixture, with an ab¬ 
sorption into porous or powdery matter. 

“ Firstly, I mix any suitable quantity of 
the mineral called apatite, or asparagus-stone, • 
or native phosphate or phosphorite of lime, 
or fossil bone earth, with an equal weight of 
common, or cheapest sulphuric add, or any 
other of the above-mentioned acids. ^ This 
paste or mixture is well agitated in oii 
earthen vessel, two or three ^ys, and is 
th en intimately incorporated with one, two, 
or more of the absorbent substances above 
enumerated, in sulficient quantity to convert 
this acidulous phosphoric mixturednto com¬ 
post, which I call “ phosphoric compound 
or«powder.*^ In this premess, although I 
specify the phosphoric^ocid and the super¬ 
phosphate of lime thus produced from the 
mineral phosphate of lime or apatite, which 
phosphoric acid and phosphate ate well 
adapted for my compound, and are now first 
applied by me to such purpose, yet 1 do not 
restrict the process to the use of this mmeru 
phospliate, inasmuch as any phosphoric acm 
and super-phosphate of lime, however ob¬ 
tained, wiU equally answer the purpose. 

“ Secondly, I mix any suitable quantity 
of mtric or mtrous acid with such a quaiuity 
of one or mora of fhe absorbent substanoea 
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already mentioned as is found sufficient to 
incorporate foe centre mixture into a dry or 
powdery eonlpost. This compound, when 
intended to be used for manure, I again mix 
intimately with an equal weight of powdered 
alabaster or sulphate of lime, whereby the 
acid fumes are more confined and held in, 
and the manuring properties are aided, when 
these various substances are well and tho¬ 
roughly incorporated, by stirring and mixing 
them upon a suitable lloor, or in proper 
vessels; the dry mixture so obtained is put 
into casks or earthen jars, from which the 
air is carefully excluded. This compound, 
which I call " acidulous ^'nitric powder,” is 
well adapted for producing carbonic acid 
and the useful dasa of nitrates within soils, 
when introduced together with alkaline or 
earthy carbonates, in the manner hereatter 
shown.” 

” Thirdly, I mix or rake any suitable 
quantity of hydrochloric or muriatic acid 
with such a quantity of one or more of the 
already mentioned porous substances as is 
found'sufficient for incorporating it into a 
dry or powdery compound. For agricultural 
purposes, I add to this an equal weight of 
powdered alabiister, and intimately mLx the 
whole together: the resulting mixture is 
then put in casks or stone vessels, and se¬ 
cured from the air, and to this compound I 
have given the name of ‘‘acidulous muriatic 
powder.” 

” Fourthly, I mix any suitable quantity 
of sulphuric acid with such quantity of one 
or more of the most np))ro]niatc of the ab¬ 
sorbent substances already mentioned as is 
sufficient to form a dry powdery compost, as 
before. To this, when intended for agricul¬ 
tural purposes, 1 add an equal weight of dry 
and powdered acidulous sulphate of soda, 
and the same weight of dry and pulverised 
acidulous sulphate of potass. These, when 
well mixed and incorporated together, form 
another comiround, which is ])at into casks 
or vessels, and called by me ‘‘ acidulous vi- 
triolated powder.” 

Each of the atnds above mentioned the pa¬ 
tentee finds to require for mixture nearly half 
its weight of on^r more of the light absot'b- 
ent porous substances above mentioned; 
more, however, should be added when ne¬ 
cessary to secure a perfectly dry and pul- 
verixable combination. Any one or more of 
the acidulous powdery compounds may be 
used, either together or separate, in carrying 
out the principal object of tlie invention, as 
explained in the comraencemenl. And in 
making the selection, regard must be bad to 
the nature and quality of the lands to which 
the compost is to be applied, and the kind 
of crops proposed to be obtained. Thus, 
phosphates, nitrates, muriates, or sulphates, 


all or any, as may bo desired or found 
advantageous, may generated within the 
soils by the chemical union of the several 
acid powdery compounds, respectively, with 
a sufficient quantity of nlkidine matter, either 
already existing in the ground, or artiiicially 
introduced into it for the purpose. But, 
speaking generally, the patents says that 
he finds it peculiarly advantageous to con¬ 
join two or more of the before-mentioned 
acid compounds, or all of them together, 
taking equal quantities of each into one ge¬ 
neral mixture, which h'.. calls his ” consoli¬ 
dated acid compound,” and which combina¬ 
tion, whether of all or of any two or more, 
constitutes a fifth species of acid compound. 

T%e patentee proceeds to spedfy the alka¬ 
line substances with whieli, for the purposes 
of manure, the acid compounds are to he 
mixed. 

‘‘ Tlie substances which may be benefi¬ 
cially employed for this purpose are stfper- 
carboiiates, carbonates, and even snbearbo- 
nates of soda, potass and ammonia, and also 
earthy carbonates of lime, os limestone, mar¬ 
ble, chalk, calcareous marl, I’oal, coraline or 
.sleells, or the carbonate of lime, remaining 
after the purification of coal gas, and also 
magnesian carbonate, such as the mineral 
called dolomite, or any of them. In onler to 
soenre abundance luid variety of alkaline 
matter, (for as the saline constituents of 
plants iu'e very numerous, a variety of 
alkalies as well as of acids is beneficial,) 
the method which I use is the fol louring:—I 
take 1 cwt. powdered sesqui-carbonate of 
ammonia, 1 cwt. sesqui-carbonate or hi-car- 
boiiate of soda, 1 cwt. powdered dolomite, 
1 cwt. carbonate of lime or coral or coraline, 
and 1 cwt. bi-carbonate of potass. All 
these 1 mi.Y well with I cwt. of silicate of 
potass or soda. The powder so obtained, 
1 call my alkaline mixture, but I do not 
claim either the ingredients or the combina¬ 
tion as any part of my invention. I only 
state and describe it as part of the process 
whereby the general result is eifected. For 
obtaining the silicate, 1 mix 7 parts of pow¬ 
dered hornblende, trap, or felspar, with 3 
])arts'^of black soda ash obtained from salt, 
or with 20 parts of kelp, and fuse them to¬ 
gether for four hours in a furnace or kiln. 
The alkaline mixture, so obtained, I mix in 
equal quantities with either or any of the 
four acidulous powders, or with the conso¬ 
lidated acid compounded severally above de¬ 
scribed. This resulting mixture I call my 
fertilizing compost or powder: and I claim 
it as another and distinct part of my inven¬ 
tion. The fertilizing compost is to be put 
up in casks, and kept dry till used. It is 
to be ploughed, h*arrowed, or raked into 
mould or soils, and it may be introduced into 
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subsoils to improve their quality, or may be 
mingled with clay, earth, or other compost 
heaps, or pits for manure. Another highly 
beneficial mode of using it is the following. 
By being briskly agitated or rolled in strong 
casks, with twenty times its bulk of water 
or stable liquids, it will impregnate such 
fluids with fixed air, which may &ea be. ap¬ 
plied by irrigation, sprinkling, or arrosion, to 
the fertilising of lands, pastures, meadows, 
or gardens, and the attracting or fixing of 
ammonia.'’ 

Claim, —” I do nc^ claim to have disco¬ 
vered any of the above-named mineral acids 
or alkaline ingredients. But 1-claim as one 
part of my invention the acid powdery com¬ 
pound (five several kinds of which 1 have 
above numerated and described) whereby the 
hitherto liquid acids are rendered solid and 
portable, and thereby capable of being 
brought advantageously and conveniently 
into combination with alkalies and alkaline 
earths. And I also claim as a further part 
' of my invention the combination of the acid 
powdery compound with an alkaline mixture, 
and the compost or manure thence resulting. 
And as I am aware that other combination^ 
of acids and alkalies may be used, differing 
in some degree both as to the ingredients 
and the proportions from those herein de¬ 
scribed, but capable of producing similar 
effects, 1 do not restrict my invention or 
any part of it to the particular mineral acids, 
or the particular alkaline substances before 
enumerated, or the exact number or i>ropor- 
tion of the specified ingredients; but I claim 
as my invention, the compounds resulting 
from the mixture of a mineral acid with a 
porous powdery substance, so as to mecha¬ 
nically solidify the acul, or acids, or absorb 
it, or them into the powder, and also the 
combination of such compound with alkaline 
or earthy citrbouates for the evolving car¬ 
bonic acid within tlie soil, and about the 
roots of vegetables, and for generating salts 
upon and within the ground itself, instead of 
spreading such salts in crystals, or powder 
over the surfacec of land as heretofore.” 

William Newton, ov Chanceey Lane, 
IN THE County of Middlesex, Civij. 
Engineer, for an improved machine or 
apparatuo fur weighing various ktnde of ar¬ 
ticles or goods; being a communicate from 
a foreigner residing abroad. Bolls Chapel 
Office, August 22, 1842. 

The present patent is tor certain improve¬ 
ments upon a iflbchino or apparatus for 
weighing, for which a former patent was 
granted on behalf of tlic same foreigner, and 
dated September 19, 1839. 

The principal features of the former in¬ 
vention may be briefly described as follows: 
scale or plate in or upon which the 


goods or things to be weighed were placed, 
were suspended by a chain or cord, attached 
to and passed over or round a pulley, ’nda 
pulley was mounted upon and firmly fixed 
to an axle, formed at its two extremities 
like wedges, or knife edges on which it 
rocked or oscillated. This pulley had slgo 
at its lower side a pendant arm, or lever, 
to the extremity of which an adjustible weight 
was attached, which, when raised, described 
the segment of a circle as the pulley was 
drawn round on its axis by tlie weight of the 
goods placed in the scale. To the same 
axle as the pulley just described was affixed 
the needle or iuddk, which, as the axle 
turned, pointed out on a graduated quad¬ 
rant, indicator, or face-plate, the weight of 
any body placed in the scale. The gradua¬ 
tions or divisions on the indicator gradually 
increased from the point zero, and the me¬ 
thod of correctly setting off these divisions 
or graduations was fully explained. 

In the machine as now improved, instead 
of suspending the scale by means of a cord 
or chain passed over a pulley as in the for¬ 
mer invention, the pulley is entirely sup¬ 
pressed and a curved lever substituted in its 
place, which emwed lever is formed on or 
connected to a collar, through which the 
axle or shaft passes and is firmly Axed thereto 
by a tenon and screw nuts. The pendant or 
vibrating weight, which, in the former con¬ 
struction was connected to the pulley, is now 
entirely distinct from it, or rather from the 
curved lever used in place thereof, and is 
connected to a rod or lever, the upper end 
of which is terminated by a collar similar to 
the collar of tlie curved lever, and is fastened 
to the axle in like manner. The needle or 
index is also connected to the axle in a simi¬ 
lar manner amd vibrates on the centre thereof 
in front of the index plate, on which the nee¬ 
dle points out the exact weight of any body 
that is placed in the scale. The graduations 
of the indicator in the old machine increased 
in size the farther they receded from the 
zero point, but in tlie present construction, 
the divisions are made to diminislwthe far¬ 
ther they recede from the zero point. 


LIST ov ENGLISH PATENTS GRANTED EE- 
TWEEN THE 31ST OF. AUGUST, 1842, AND 
THE 22nd of SEPTEMBER, 1842. 

Cliarlt‘8 Frederick Giiitnrd, vf llirrhin-lane, no¬ 
tary public, for certain iinprovcmciitB iu the con- 
Btriictiun of railways. August 31; six months. 

Charles 'L'liatuher, oi AlidbOiner Norton, Somer¬ 
set, brewer, und Thomas Tliatclier, of Kilmersdoii, 
ill the said county, builder, for certain improve- 
incuts in drags or breiiks to be apjilied to the wheels 
of carriages generally. August 31; six months. 

Robert Hazard, of Clifton, near Bristol, for im¬ 
provements in ventilating carriages and cahlna of 
steam-boats. Septembers; six months. 
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AVlIliain Roche, of Priiice'e-eiid, StaATord, mecha¬ 
nic aod engineer, for improvements in the manu¬ 
facture of mineral colours. September 3; six 
months. 

W’llliam Warburton, of Oxford-street, gentleman, 
for improvements in the construction of carriages 
and apparatus for retarding the progress of the 
same. September 8; six months. 

John Wordsworth Robson, of Jamalca-terracc, 
Commercial-road, engineer, for certain improve¬ 
ments in machinery and apparatus for raising, 
forcing, conveying, aud drawing off liquids. Sep¬ 
tember 8; six months. 

James Insole, of Birmingham, saddlers* iron- 
monger, for improvP'uents in the manufacture of 
brushes. September IL; six months. 

Joseph Henry Tuck, of Francis-place, New North- 
road, engineer, for .certain improvements in machi¬ 
nery or apparatus for making or manufacturing 
candles. September 8; six months. 

William Edward Newton, of Chancery-lane, civil 
engineer, fur improvements in machinery or appa¬ 
ratus for making or manufacturing screws, screw- 
blanks, and rivets. (Being a conimuuication.j 
Septembers; six mouths. 

Herbert George James, of Great Towcr-stiect, 
merchant, for certain improvements in machines 
or apparatus for weighing various kinds of articles 
or goods. (Beluga commuuicatian from abroad.) 
September 8; six months. 

William FothergiU Cooke, of CoptUall-buildings, 
Esq., for improvements in apparatus for transmit- 
iug electricity between distant places, which im¬ 
provements can be applied, amongst other purposes, 
to apparatus for giving signals and souiidutg 
aiariiins at distant places by means of electric cur¬ 
rents. September 8; six mouths. 

Thomas Thirlwall, of Low Felling, Durham, eii- 
gine-builder,fcr certain improvements in lubricating 
the piston-t^s of steam-engines, and of other ma¬ 
chinery. September 8; six months. 

William Crofts, of New Radford, Nottingham, 
lace machine maker, for improvements in the manu¬ 
facture of figured or ornamental lace. September 8; 
six months. 

Thomas Marsden, of Salford, Lancaster, machine 
maker, and Solomon Robinson of the same plaf:e, 
flax-dresser, for improveaients in machinery fur 
dressing or hackling flax and hemp. September 8; 
six months. 

James Wake, jun., of Goolc, York, coal-factor, for 
certain improvements in propelling vessels. Sep¬ 
tember 9; six months. 

John Holt, of Great Cuin{ 2 crland-placc, cokniel in 
Her Majesty's army, for certain improvements in 
saddles. September 13; six months. 

Frederick Bowles, of Moorgate-street, London, 
for a new method, by machinery of preparing flour 
from all kinds of grain and potatoes, for making 
starch, bread, biscuits, and pastry. (Being a com¬ 
munication from abroad.) September 13; Cmonths. 

Christopher Nickels, of York-road, Lambeth, gen¬ 
tleman, a<id Caleb Bedells, of Leicester, manufac¬ 
turer, tor improvements in fabrics produced by lace 
machinery. September 15; 6 months. 

William Henry^ames, of Martiii's-lane, London, 
civil engineer, for certain iinprovenierits in railways 
and carriage-ways, railVay and other carriages, and 
in the mode of propelling the said carriages, parts of 
which improvements ate applicable to the reduction 
of friction in other machines. September Ifl; 6 
months. m 

John Sanders, William Williams,*Samuel Law¬ 
rence Taylor, and William Armstrong, all of Bed¬ 
ford, agricultural implement makers, and Evan 
William David, of CaidilT, for improvements in 
machinery for ploughing, harrowing, and raking 
land, and for cutting food for animals. September 
82; 6 months. 


Patrick Stead, of llalesworth, SutTolk, maltster, 
for improvcinents in the manufacture of milt. Sep¬ 
tember 22; 6 months. 

John Jiickes, of Putney, gentleman, for improve¬ 
ments in furnaces. September 22; 6 months. 


KOTES AWD KOTlCeS. 

Preservation of Life at See.—A letter has been 
addressed to Lloyd's, from Mr. Edward Jennings, 
Lieutenant K.N., suggesting the general adoption, 
ill rough weather, of life lines being led fore and 
aft, both to windward and leeward, so that the men 
have something to lay hold of in passing flrom one 
end of the vessel to the otfier. In addition to this, 
lie advises that each man be furnished with a lielt 
made gasket fashion, about a fathom and a half 
long. The utility of this is shown by the wearer, 
when in an exposed sifuation, such as on the fore- 
ciisrie, conning, steering, Ac., taking two half hltclies 
with ir, to either the life line or any of the standing 
rigging, &c. He observes that such a belt could 
not interfere with the wearer's duty aloft, as at such 
times the end might be wound round the body and 
tucked ill. He concludes by impressing the neces¬ 
sity of each captain of merchant vessels being sup¬ 
plied with a good barometer, as a great deal of wear 
and tear of spars aud canvass might be avoided, 
and the loss of shipping also prevented. 

New Chevea»x-4e M. do Grange, an engi- 

necrat Lyons, has invented a machine of this descrip¬ 
tion, which is composed of a globe of brass of three 
or four inches in diameter, fixed to an iron liandle 
Ae thickness of a linger, and about three and a half 
feet long, with a spike at the end. The globe or 
bail is perforated with twelve holes, so arranged as 
to admit of as many lances of the same length as 
the handle. These lances are fixed in the globe by 
means of iron pins, and when set up, form a defence 
of about seven feet in height and as many in 
length. A body of infantry arriving on a plain 
furnished with these cheveaux-de-firise, to the ex¬ 
tent, of double the line it is to form, that is to say, 
sutlicient to cover its front and rear, in the propor¬ 
tion of one for every seven men, one of whom car¬ 
ries the ball and its handle, and each of the six 
others two lances, can, says the inventor, form it¬ 
self ill order of battle, and on the approach of an 
enemy’s cavalry plant the cheveaux-de-frise in its 
front and rear to keep them off, and thus the first 
and third ranks will be enabled to fire in line with¬ 
out the loss of time and frontage occasioned by 
forming the troops into a hollow or a solid square. 

The Clock at Strasharg.^Mtcr four years' labour 
the repairs of the astronomical clock at Sirasburg 
are completed. In this curious piece of mechanism 
the revolutions of the sun, the moon, and the 
planets are marked dpwn with scientific exactness. 
Seven figures represent the seven days of the week, 
each appearing in its turn on tlie day allotted to if. 
The four ages come forward to strike the quarters, 
and the skeleton Death strikes the hours. At noon 
the f welve Apostles advance in succession to bend 
down before the figure of our Saviour, who gives 
them the benediction. At the same moment a cock 
claps Ills wings and crows three times, it is said 
to be one of the moat curious pieces of clock-work 
in Europe. 


0::;^ Intending Patentees may be supplied 
gratis with Instructions^ bu application (isosU 
paid) to Messrs. J. C. itobertson and Co.^ 
166, Fleet^street^ by whom is kept the only 
Qohplete Reoistrt of Patents Extant 
/om 1617 to the present time).. 




LONDON: Edited, Printed, and Published by J. C. Robertson, at the Mechanics' Magasine Ofiice, 
No* 188, Fleet-street.—Sold by W. and A. Galignani, Rue Vivienne, Paris; 

Machln and Co.| pnbllii; and W* C* Campbell and Co., lianiburgh. 



MUSEUM, REGISTER, JOURNAL, AND GAZETTE. 

Edited, Priutedeiid Publialied bj J. C.llobcrt]iiiii,No. lf>6, Flect-itreet. 

No. 909.] SATURDA.Y, OCTOBER 1, 1842. [Price 3rf. 


BIRAM'S IMPROVEMENTS IN THE CONSTRU.CTION AND APPLICATION 

OP ROTARY ENGINES. 

Fig. 1. 



VOL. AXXTII. 



































322 


BIRAU’S XMPROVE9CBKT8 IN TBB CONSTRUCTION AND APPLICATION OP BOTART 

ENGINES. 


The improvements which we have now 
to bring under the notice of our readers 
form the subject of a patent granted the 
8th of February last to Benjamin Biram, 
Esq., of Wentworth. In his specifica¬ 
tion the patentee first developes the prin¬ 
ciples on which his improvements are 
founded, and then exemplifies their prac¬ 
tical application to windmills, paddle- 
wheels, &c. The former can hardly be 
called new to mechanical science; but, 
if we may judge from the novelty of the 
conclusions which Mr. Biram deduces 
from them, and which we believe to be 
perfectly sound, they have never before 
been so thoroughly understood or well 
explained. 

The vanes of windmills, and other si¬ 
milar machines propelled by currents of 
air, consist commonly of plain surfaces 
set ohliqueljf to the planes of motion of 
the machines, but set at angles, as Mr. 
Biram truly observes, generally deter¬ 
mined by guess, and often exceedingly 
inapproprihtc; while the floats of water¬ 
wheels, and other similar machines acted 
upon by water, consist also commonly of 
plain surfaces, but placed directly in the 
line of motion of the fluid. Now, the 
first position or principle which Mr. 
Biram undertakes to demonstrate is, that 
in both these cases there is a certain 
curved form which may be given to the 
vanes or floats, or other similar agents, of 
both those classes of machines, or, in 
other words, a certain gradual reduction 
in the angle of obliquity, in proportion 
to the distance from their axes, by which, 
in most cases, a greater amount of useful 
efiect can be obtained from them, than 
by or from any other. 

“ For** examptt, let A B C of fig. 4 of 
the accompanying engravings represent the 
sixth part of a Circle described by the revo¬ 
lution of a windmillf in which case the chord 
C B of the arc A B will be equal to the 
radius A C, and let the lines A C and C B 
be divided into six equal parts, 1, 2, 3, 4, 
5, 6, so that the chord of the arc at each of 
the divirions, 5 5, 4 4, 33, 2 2, and 11, 
shall be respectively equal to the distances 
C 5, C 4, C 3, C 2, and C 1; then, to as¬ 
certain the angle which a vane or sail should 
make with the plane of motion, at any other 
distance firom the axis C, (the angle at the 
extremity on any other point being given,) 
let the vertical section, fig. 0, be constructed. 


in which the line A B is equal to the radius 
A C, or chord C B of fig. 1, and divide it 
also into six equal parts, 1, 2, 3, 4, 5, 6. 
Then draw a perpendicular, C 6, of an in¬ 
determinate length, and set off the given 
angle C A B, if it be that of the extremity, 
or C 3 B if of the middle of the sail, and 
continue the line until it intersects the per¬ 
pendicular, C C. The distance from this 
point of intersection, O to 6, gives the depth 
of the cylinder, or spaces in which the sails 
may be said to revolve, that is to say, if 
viewed edgewise, and supposing the wheel to 
haVe six vanes, and to be so made as to in¬ 
tercept the whole cylinder of wind. If the 
depth of the cylinder be required of a dif¬ 
ferent proportion, or if the size of each vane 
be other than the sixth part of a circle, a 
line drawn parallel to A B, through' such 
proportionate length of C B, will give the 
depth of the cylinder required. Then draw 
the oblique straight lines, Cl, C 2, C 3, 
C 4, aud C 5, from the point of intersection, 
O, found ns above described, and the angles 
C 1 B, C 2 B, C 3 B, C 4 B, and C 5 B, will 
be those which the sail should form with the 
plane of motion, at the distances 1 B, 2 B, 
3 B, 4 B, .'i B, from the centre point, B, (fig. 
5,) representing the axle or centre of the 
sails. For, supposing the angle CAB, fig. 
2, to be ctpial to the angle of the sail with 
the plane of motion at the extremity, or 
A B, fig. 4, aud the wind in the direction 
O 3, it will strike the sail at the extremity 
A B, fig. 4, at the angle A C B, fig. 5, which 
will recede, from the impulse of the wind, in 
the same time os the points 5 5, 4 4, 3 3, 
2 2, and 1 1, at the corresponding angles, 
C 1 B, C 2 B, C 3 B, C 4 B^ and C 5 B, 
which, (assuming the machine to be unload¬ 
ed, and without friction,) will be in the same 
time that the wind passes through the dis¬ 
tance C B, fig. 5 ; whereby it is evident eatdi 
portion of the sail will present no more tlian 
its proportionate resistance to the wind, and 
reegde from its action with that velocity, 
exactly, which offers the least interruption 
to the wind’s onward progress.” 

The influence which the angle of incli¬ 
nation exercises on the velocity of the body 
moved is still more strikingly illustrated 
by supposing water, instead of air, to be 
the medium in which it revolves. 

Let A B C D, fig. 6, repres^t a paral¬ 
lelogram equal to the drcumfbrenoe of a 
cylinder or wheel, W, fig. 7, formed by the 
revolution of the soils, and the oblique 
straight lines C 1, C 2, C 3, and C 4, differ¬ 
ent angles which the extremities of the soils 
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make with the planeof motion, as 14“. 26f“, angle C 3 = 26f“, it will take from D to F, 
45“, and 56i“. Now, supposing the sails to or twice the distance ; and if at the angle 

be placed at the angle C 4 « 14“, the wheel C 2 45“, it will take from D to 6, or four 

will make one revolntion in the distance D E, times the distance, to perform one rerolu- 
which is but one-fourth of its own circum- tion. Or, to express these results in mea- 

ference; while, if they are placed at the snres of time, a wheel with the sails at tiie 


Fig. 4. 


Fig. 6. 



angle of C 4 =>14 will make four revolutions 
in the same time that it performs two revo¬ 
lutions with the sails at an angle of 26}“, 
or one revolution with them at an angle of 
45“. And if the aitj^le be greater than 45“, 
as C1 ~ 66}“, the rotation of the wheel upon 
its axis will be slower than the advance in a 
lateral direction; that is to say, it will make 
but one revolution while advancing one and 
a half times the distance of its own circum¬ 
ference. It will be evident, however, that if the 
angle of the wheel be at C 4 equal to 14“, the 


quantity of water which must pass through it 
to cause one revolution of the wheel will be 
equal to the contents of a cylinder of the 
wheel’s diameter and the depth ED; and 
that if the angle of the vane bear the direc¬ 
tion C 3, then double the quantity of water 
will be required to produce one revolution. 
Again, if the wheel were to have double the ^ 
number of floats, (which it ought to have, in 
order that the water may act upon the whole 
area of the cylinder or wheel,) then it may 
be inferred that double the power will be 

Y 2 
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erertedf bnt at onLj half tiie Tdocity; ao 
that the angles which would pve the greatest 
maximum result apjwar to baxe a much wider 
range than with sails of the ordinary con¬ 
struction! or than has generally been sup¬ 
posed.’* 

The difference between the vanes of a 
windmill wheri set at the angles hitherto 
most commonly observed, and set at Uie 


progressively decreasing angles deter¬ 
mined by the method before pointed out 
and recommended, or so curved as to 
present these progressively decreasing 
angles, is shown in the following tabular 
view. The radius is supposed to be di¬ 
vided, as before, into six equal parts, and 
the sail is supposed to form, at its extre- 
mitjr, an an^e of 7** with the plane of 
motion. 


Weather angles, at mdi of the six points .. 

1 

2 

3 

4 

5 

6 

Ditto, according to the common plan .... 

' 'f - 

18° 

19® 

18° 

16° 

12i® 

7° 

Ditto, according to Mr. Biram’s plan .... 

37i° 

20i° 

14° 

Mid< 

10i° 

lie. 

OD 

& 

Lremity- 


A convenient method of ascertaining 
the proper angles to be given to vanes or 
floats, at any required distance ftom the 
centre, when the angle at any one dis¬ 
tance hai been given, is shown by the 
diagram, fig. 8. 

** The line B C represents the centre line of 
the wheel; D'E, the circumference; a, b, e, 
d, e, and/; radial lines, drawn at distances, in 
respect to each other, corresponding with 
tibe angles to the centre of 14** 2’, 26° 14% 
45®, 56° 19% and 63° 26% as represented by 
the oblique lines C 5, C c, C d, C e, Cf; 
9f A, if i, If ntf n, o, p, q, r, », /, u, other 
oblique lines, representing the various angles 
to the centre marked thereon; and 1, 2, 3, 
4, 5, vertical lines parallel with the centre 
line, intersecting at equal di«fani<»fla the dif¬ 
ferent radial and oblique lines. Now, the 
angle which any vane, with a given terminal 
angle, diould have, at any point nearer to 
the centre, as 5, 4, 3, 2, or 1, will be the 
same as that of the oblique line, which is in¬ 
tersected at that point by one or otheg of the 
vertical lines, 5, 3,2, or 1. For example: 

a vane whose extremity is at an angle of 45®, 
if constructed according to the diagram, fig. 
8, will present, at the distances from the 
centre of the wheel stated below, the angles 
set opposite thereto t— 

At one-sixth, an angle of.... 80® 32^ 

At two-sixths „ 71*34' 

At three-tixths, or middle., 63® 26' 

At four-sixths „ .... 56® 19' 

At five-sixths .60® 11' 

that these angles are in reality those 
whidi will produce the best practical effect 


may be thus demonstrated: by reference to 
the figure, it will be seen that the oblique 
line C df which represents the angle of 45®, 
intersects the two radius lines above it, c 
and b, representing the base lines of angles 
of 26° 34' and 14° 2', respectively, the one 
at the middle of its length, and the other at 
one-fourth of its length, from the centre. 
Hence it follows, that a vane or float, having 
an angular extremity of 45°, if it present 
one-hdf of the diameter of one of 26° 34', or 
one-fourth of the diameter of one of 14° 2', 
will traverse the same distance in one revo¬ 
lution as either of the others. And what is 
true of any one angle will be equally true of 
all others; so that the following rule may be 
laid down, as of universal application. 

” Rule.—To find the angle of a float or 
vane at any required distance on the radius, 
the angle at some other distance being 
pven. 

** From the point C, on the radius line 
C a, set off the angle of the given distance, 
and draw a line parallel to C B, from the 
given distance on the radius line C a; then 
draw through the angle of the given distance 
another obUque line, until it intersects the 
parallel line to C B, and from the point of 
intersection draw a perpendicular to the line 
C B, on which set off the required distance; 
the Stance C to B intersected by the last- 
foimd line, divided by, the length of the re¬ 
quired distance, will give the tangent of the 
angle required, and from that tangent the 
angle required may be found by reference to 
any table of natv^ sines. For example: 
take the intersection of the horixontal line 9 
and the vertiml Une 3; then, 9 -h 3 a 3, 
which is (nearly) the tangent of the angle 
71® 34'.” 
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Mr. Binun mentions a very simple and linear surfaces, or presenting suoli angles 
interesting experiment, by which it may as^ before specified, are calculated to act 
be made palpable to ocular observation, with much superior efficiency to all 
** that vanes or fioats having such curvi- others.** 


D Fig. 8. C 
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submerged in it, and moved forward in the 
direction of its axis; the wheel will then re¬ 
volve freely, but without causing any mate¬ 
rial agitation cither in the water or among 
the particles floating in it, both of which 
will remain stationary, those particles of 
floating matter only being acted upon which 
come in contact with the edges of the floats 
dnring rotation; showing clearly, that the 
water produces the rotating action with the 
least possible disturbance to itself. But let 
the same e.\periment be made with a model 
wheel constructed according to any of the 
common plans, with floats liaving plain sur¬ 
faces, and set in any other position to tlie 
line of motion tlian I have prescribed, there 
will then be more or less a surging of the 
water in front of the wheel, and the floating 
particles will be more or less agitated and 
tossed about, showing no less clearly, that 
the diflcrcut form and position of the floats 
*has caused an unnecessary obstruction to the 
passage of the water.” 

Wheels with vanes or floats set at 
angles found or determined by the pre¬ 
ceding rules may be also applied to re¬ 
gistering the velocity of bodies propelled 
through water, or of the wind. The 
manner of %uch application Mr. Biram 
illustrates by a description of the means 
to be adopted in the case of registering 
the velocity of a vessel at sea; but the 
details of this we shall for the present 
pass over. 

In machines which act upon water or 
air, instead of the water or air acting 
upon them, and w’hieh derive their mo¬ 
tion from some other source, as steam 
or animal power, a different principle 
from that which has been previously 
explained prevails. Mr. Biram examines, 
first, the case of propellers of vessels ap¬ 
plied at the stem, and rotating in a plane 
perpendicular to the vessel’s path. 

“ Here tbe useful effect produced by one 
revolutiof. of the wheel may be said to bo 
increased, the more the angles of the vanes 
or floats with the plane of motion is dn- 
creased, within oert^ limits, which may 
also be illustrated by reference to figs. 6 and 
7, before described; for if the vanes of the 
wheel, W, are at an angle of 56£°, a cylinder 
of air or water will pass through it in one 
revolution, equal to the depth of the column 
11D; whereas, at 45° only, the depth of the 
said column would be only equal to G D, or 
the height of the wheel’s circumference.” 

Mr. Biram gives a representation of a 
pair of stern propellers constructed ac¬ 
cording to these conditions, and intended 
to be worked entirely under water. T^e 


floats present at their extremities an 
angle of about 56°, (those of the two 
w'heels being inclined reverse-wise to 
each other,) and are confined to their 
position by two rings upon their peri¬ 
pheries. Each propeller or wheel is one- 
fourth less in diameter than the ordinary 
paddle-wheel, and only of one-fourth the 
width. The result of several experi¬ 
ments made with these stern propellers,” 
says Mr. Biram, shows that they are, 
as nearly as may be, of equal power with 
the common paddle-wheel of larger di¬ 
mensions, besides possessing the advan¬ 
tage of l^ing worked under water, and 
at a'part of the vessel where they do not 
interfere, as at the sides, with her sailing 
capabilities.” The tremulous motion so 
often complained of in steam-vessels is 
also altogether obviated, or nearly so, in 
consequence of the oblique manner* at 
which tbe paddles enter the water, and 
their reduced number. 

In figs. 1 and 2, (sec front page,) are 
given side and end views of a paddle- 
wheel to be applied to the tides of ves¬ 
sels, constructed according to the condi¬ 
tions before explained. 

” A A are two metal frames, having six 
arms and two concentric rings, which are 
fastened upon the axles on each side. The 
arms are fixed in an oblique position witli 
regard to each other, those on the reverse 
side of the wheel being represented by a a. 
B B are six side-plates, which inclose the 
wheel on each side between the concentric 
rings of the frame, to the extent shown by 
the shaded parts, and arc screwed or riveted 
to the frames A A. The shaded parts re¬ 
presenting the said plates, together with the 
projecting ends of the paddles 'marked C, 
also show the outline of the paddles when 
viewed sideways, as in fig. 1. The paddles 
or floats, C C, which are also screwed or ri¬ 
veted to the frames A A, are placed dia¬ 
gonally across tbe shaded part of the wheel, 
and their extremities present an angle of 45° 
with the side of the wheel, and each point of 
the extremity radiating to the centre of the 
wheel, in lines parallel with the side, so that 
the angle which the paddle makes with the 
side of tbe wheel is con-stantly increasing 
from the extremity inwards, and would be 
at the inner ring about 68°. The better to 
illustrate the form of the wheels, 1 have 
given in figs. .3 and 3" diagrams of the side 
and end views of one of these paddles. In 
fig. 3", (in which the obliquity of the paddle 
is shown the reverse way to that intended to 
be represented by figs. 1 and 2,) A B repre¬ 
sents the angle at tbe inner ring, correspond¬ 
ing witii fig. 3.” 
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The form which Mr. Biram recom¬ 
mends for the ventilation of mines is the 
same as that before described as suitable 
for stem propellers. The sOrt of power 
best adapted to give them the required 
velocity will, of course, depend on local 
circumstances; but the following sug¬ 
gestions are thrown out, as generally 
worth attending to. 

** When applied at the bottom of a shaft, 
down which there may happen to be a con¬ 
siderable fall of water, 1 would recommend 
that the water should be collected in a pipoi 
and made to impinge on inclined vanes at 
the extremity of the wheel, (which will give 
it a great velocity,) but the water vanes 
must be curved in the opposite direction to 
the vanes of the ventilator, and at the top 


side they should be so inclosed as to prevent 
the air being forced through them, which 
would have a counteracting effect. When 
the ventilator is to be fixed at the top of a 
shaft, it will be found of advantage to have 
a revolving cap with sails over the pit mouth, 
on the same principle, exactly, as the self- 
rcgulating revolving caps of windmills, and 
on the sides of this cap, opposite to the wind, 
to have a circular opening, in which the ven¬ 
tilator may be placed. Such an apparatus 
would always act well when there was wind; 
and when the weather was calm, the venti¬ 
lator might be set in motion by connecting 
it with a heavy weight, allowed to descend 
the shaft, and raised from the bottom of it, 
from time to time, by means of horse, or 
some other power.’* 


THE BOGCIUS LIGHT. 


Sir,—With all your professions of im¬ 
partiality respecting the merits of this 
new light, it is rather surprising that you 
should pass over, wholly unnoticed, one 
of its principal recommendations, namely, 
the absence of all flickering, and the un¬ 
rivalled steadiness and uniformity of the 
light. Gan as much be said of any 
oSier ? 

I am, Sir, yours. 

An Observer. 

Charing-ciOBS, September SC, 1842. 

• [We did not notice this alleged ‘^ab¬ 
sence of all flickering,” for the best of 
all possible reasons, namely, that the 


flickering is but concealed from view, 
and not really absent. Neither did 
Messrs. Brande and Parkes notice it in 
their Report, even though done to order 
—we presume, for the same reason. If 
our correspondent will take a metal cy¬ 
linder, of a line or two less than the ex¬ 
act diameter of the flame of a tallow 
candle, and pass it down just over the 
top of the flame, he will find that there 
is quite as little flickering visible as in 
the case of the Charing-cross phenome¬ 
non. Now, this is literally all that Mr. 
Boccius has done—all, initeed, that there 
is new in his most ridiculously-extolled 
invention.—^Eo. M. Af.] 


descriptive NOTICE OP THE GREAT NORTHERN” STEAMER (WITH SCREW 
propeller)- w-AND REPORT OP EXPERIMENTS MADE TO TEST THE DIAGONAL 
SYSTEM OP PLANKING ON WHICH SHE IS CONSTRUCTED. BY GEORGE BAYLEY, 
ESQ., MARINE SURVEYOR, LLOYD’S. 

Sir,—The steam ship, the Great I^or- yard of Messrs. W. Coppin and Co. She 
Msrn, was launched at Londonderry, Sa- is intended to be profiled by Smith’s 
turday the 80th July last, from the ship- screw propeller, which is fitted in a space 
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left for the purpose in the dead-wood 
abaft. The screw is 11 feet long and 
14 feet pitch, and is intended to make 
88 revolutions per minute. The screw 
is to be driven bv a pair of engines of 
the estimated collective power of 360 
horses, working at a pressure of 3 lbs. to 
the inch. 

These engines, with their boilers, will 
occupy a comparatively small space in 
the after part of the hold abaft the main 
mast, leaving a much larger portion of 
the ship than usual for the purpose of 
carrying cargo and passengers. 

The Great Northern will present the 
external appearance of a large full rigged 
frigate with a flush deck. 

Her form is calculated for great velo¬ 
city under canvass, and does great credit 
to the skill of the constructor. 

Without entering into a detailed de¬ 
scription of her construction, it may 
suffice to say, that the frame and out¬ 
side planking are arranged in the usual 
manner; and that the ceiling, or in¬ 
ternal planking, is arranged diagonally 
in two thicknesses from the gunwale to 
the bilge, vrhere it is connected in a 
peculiar manner with the thick planks at 
the bilge. This arrangement is expected 
to prevent any alteration of form from the 
necessarily unequal distribution of the 
weights on board with reference to the 
volume of water displaced at particular 
parts of the ship. 

This point has not been generally at¬ 
tended to in the construction of steam¬ 
ships, and the consequence is, that there 
is scarcely any steamer to be found that 
does not very soon after being afloat, un¬ 
dergo a considerable, and often a very 
perceptible alteration in her sheer. 

After the Great Northern was launch¬ 
ed, it w'as ascertained that she had broken 
her sheer only |ths of an inch, instead 
of several inches, as is frequently the 
case in vessels Built in the usual mannlir. 

In order to show'.the comparative stiff¬ 
ness and rigidity of his method of build¬ 
ing, Mr. Coppin furnished the writer 
with three models, of the same length, 
breadth, and depth, and containing pre¬ 


cisely the same quantity of materials in 
each, made from the same plank. 

Number 1— A. model 6 feet long. Of 
inches wide, and Of deep, planked in the 
usual mode. 

Number 2—model of the same di¬ 
mensions as Number 1, planked out¬ 
side in the usual manner. The inside 
planking in two thicknesses, was ar¬ 
ranged so as to form an internal truss, 
abutting upon shelf or string pieces, and 
acting by compression. 

Number 3—A model of the same di¬ 
mensions as the two preceding,and plonked 
outside in the usual manner. The inside 
pldhking in two thicknesses, w’as arranged 
so as to act by tension only, being with¬ 
out any abutments. 

The three models were then loaded 
carefully as follows:— , 

First Experiment. 

Number 1—^280 lbs., deflected f inch, 

Number 2—1120 lbs., deflected f inch, 
^ Number 3—^2100 lbs., deflected in. 

Second Experiment. 

Number!—490lbs., deflected IJ inch, 
and appeared to be near the breaking 
point: on removing the weights, it had 
received a permanent set of f th inch. 

The other models were not tried with 
any greater weights than in the first ex¬ 
periment; on their removal the models 
returned to their original form. 

The models were made of yellow pine; 
all fastened in the same manner, with the 
same number of wooden pins driven after 
an fth inch belt. 

The dimensions of the Gret^ Northern 
are:— 

ft. in. 

Length between the perpendiculars 221 9 


Extreme breadth... 37 0 

Depth in hold.. 2G 5 


Tons 1,4.30 old register measurement. 

-- 1,514 new register measurement. 

It is estimated that her velocity will be 
nine miles an hour, when the screw makes 
eighty-eight revolutions per minute. 

The following vessels have been already 
built and fitted with the screw propeller. 

Ports belonging to. 


Archimedes 237 tons 70 horse power. London. 

Princess Boyal 101 tons 45 horse power. Brighton. 

Bee 30 tons 10 horse power. Portsmouth. 

Beddington 270 tons 60 horse power. South Shields. 

Novelty 300 tons 25 horse power. London. 
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The following are biulding:— 

Ports belonging to. 

Great Britain 3600 tons 1000 horse power. BristoL 

Rattler 800 tons 200 horse power. 

Two for the French Government 120 horse power. France. 

One for ditto 350 horse power. Ditto. 


Propellers on the same principle have 
been fitted to some other vessels by other 
parties, with various degrees of success. 
The old river steamer Stoiftsuret- has 
been fitted with on^ and it is said that a 
considerable increaro of velocity has been 
obtained., Ericsson’s propeller is sub¬ 
stantially the same in principle, and is 
said to answer well. The same remark 
applies to that patented by Captain Car¬ 
penter. 

It is not my intention to trespass upon 
your pages by any further remarks, upon 
thelnerits or demerits of the screw pro¬ 
peller, as they have already been brought 
under the notice of your readers by gen¬ 
tlemen who have devoted much time and 
attention'to the subject. 

Mr. Barlow gives six tons per square 
inch as the ultimate tenacity of yellow 
pine; whilst a square inch of the same 
material is crushed by *86 of a ton, or 
about one-seventh of the weight. 

Mr. Coppin’s plan is by no means new 
in principle. Some years since a patent 
was taken out for building vessels with 
several thicknesses of plank arranged 
diagonally; but either from the want of 
tact on the part of the patentee, or more 
probably, because vessels so built, were 
found deficient in transverse strength, 
the plan was not acted upon to any extent. 
This I thijik must have been 25 years 
ago.* About twenty two or three years 
since Messrs. Tindale of Scarborough, ap¬ 
plied diagonal suspension plates upon the 
inside planking of some vessels built by 
them, and soon afterwards doubled se¬ 
veral of their vessels with thin planking 
outside, arranged diagonally, so as t% act 
by tension only; this doubling was found 
to add so much to the longitudinal 
strength, as almost entirely to prevent 
any alteration of the sheer, and in no in¬ 
stance have I been able to discover any 
indication of strj^ining at the ends of the 

Some years since, about 1816 or 1817, 


• There waa a plan for the same purpose, of a 
much older dateth^an 0»at 

cd correspondent, namely, that of Messrs, si. bum 
and Stuard, the patent for which was taken oat 
February 4,17S6 .—Ed. M. M. 


several of the steam vessels built in the 
Thames had suspension plates introduced 
upon the timbers under the planking. 
This plan was adopted by Messrs. John 
Wood and Co., in the Clvde, altout the 
same time, they having had particular 
reference to the nnequal distribution of 
the weights in steam vessels, in arrang¬ 
ing the plates, and succeeded in prevent¬ 
ing that breaking of the sheer which is 
too often seen in steam boats. 

Mr. Oliver Lang, the talented master 
shipwright at Woolwich Dockyard, was 
amongst the first to apply the tenacity of 
iron plates to the strengthening our men- 
of-war. So nearly contemporaneous was its 
adoption in this form to the same purpose 
in naval architecture bv difierent indivi¬ 
duals, that it is difficult to sa^ to whom 
the priority belongs. It is highly pro¬ 
bable, that having their attention called 
to the defective construction of our ships 
in regard to longitudinal strength, they 
arrived, as they must of necessity have 
done, at the same conclusions as to the 
nature and operation of the causes pro-' 
ducing the defect complained of, and ap¬ 
plied the tenacity of iron to remedy it. 

Sir Robert Seppings and others had 
attempted to remedy it by applying the 
power of w'ood to resist compression, to 
counteract the tendency to hog, or arch. 

General Bentham and Mr. Gabriel 
Snodgrass, were in a certain sense the 
predecessors of Sir Robert Seppings in 
the application of timber and iron for 
this purpose. 

Admiral Chapman, the eminent Swed¬ 
ish naval architect, in 1767, pulilished in 
bi^ great w'ork a plan in ^hich the same 
principles of construction are adopted in 
the internal framing ftf the ship. 

In civil architecture, truss framing bra 
been long used; but the practical difii- 
cultics in the way of its successful appli¬ 
cation to naval architecture, and perhaps 
the prejudice in favour of accustomed 
practice, have prevented its nneral use 
in that department up to me present 


time. 

I am. Sir, yours respectfully 

George Bailbt. 


Londoiii September 20,1842. 



330 


LIFE ASSURANCE. 


Sir,—Tver Mac Ivct, in No. 997, page 
276, requests the opinion of your cor¬ 
respondents on the compatibility of a 
table of rates which he gives, with the be¬ 
nefit promised in return. The benefit 
is an endowment^ as it is technically call¬ 
ed, of 100/., to be received at the age of 
21, and the rates are the annual pre¬ 
miums to be paid from the time of ef¬ 
fecting the assurance till the benefit be¬ 
come due, the premiums of course to 


cease, as well as the title to the benefit* 
in the event of the party dying before the 
age of 21. 

Iver Mac Iver seems to think that the 
premiums are too high, and 1 confess that, 
until I looked into the matter, I was of 
the same opinion. Whether or not 1 am 
so now will appear by-and-by. I have 
been at the pains to calculate the follow¬ 
ing table, which wilt enable your cor¬ 
respondent to judge for himself:— 


Annual Primiums. 


Age. 

Iver 

Mac iver’s 
Rates. 

Northamp¬ 

ton, 

3 per cent. 

Carlisle, 

3 per cent. 

Government 
(Males ) 

3 per cent. 


£ s. 

d. 

£ 

9. 

d. 

£ 

8. 

d. 

£ 

8. 

d. 

1 

3 5 

C 

3 

0 

5 

3 

5 

0 

3 

G 

1 

2 

3 10 

6 

3 

G 

8 ' 

3 

10 

10 

3 

11 

1 

3 

3 17 

6 

3 

12 

10 

3 

18 

9 

3 

IG 

8 

4 

4 4 

0 

3 

19 

5 

4 

3 

6 

4 

2 

10 

5 

4 11 

3 

4 

6 

7 

4 

10 

9 

4 

9 

.10 

6 

4 19 

9 

4 

14 

9 

4 

18 

10 

4 

17 

9 

7 

5 9 

10 

5 

4 

0 

5 

8 

0 

5 

G 

10 

8 

6 1 

2 

5 

14 

6 

5 

18 

8 

5 

17 

3 

0 

6 14 

8 

1 

1 ^ 

6 

9 

6 

10 

11 

G 

9 

5 

10 

1 

1 

1 

7 10 

1 

6 

1 

j 7 

1 

3 

7 

5 

6 

7 

3 

11 


The first column contains the age at 
which the assurance is effected; the se¬ 
cond the annual premiums given by 
I. M., and the hther three the prcmiiAns 
according to the mortality tables and 
rate of interest indicated, without any 
addition in the shape of commission. 

On comparing I. M.’s premiums with 
those in the other columns, it will be seen 
that they correspond most nearly with 
those calculated by the Northampton 
Table; that is, the differences between 
the corresponding premiums are in that 
case the most regular, although there 
are, even here, discrepancies enough to 
show, either that the Northampton Table 


cannot have formed the basis of the cal¬ 
culation, or that a different rate of com¬ 
mission has been added to the premiums 
at different ages. However, the corres¬ 
pondence is near enough to enable us to 
form a judgment as to the sufficiency of 
the rates. 

1. M.’s premiums (I call them so for 
brevity) then, it will be seen, with an 
average addition of ahbut 6 per cent, 
correspond pretty nearly with those de¬ 
duced from the Northampton Table. 
Now, supposing the Northampton Table 
to give a tolerably correct approximation 
to the mortality wnieh will be experienced 
amongst the assured at the a^ under 
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consideration, and that 3 per cent, is the 
highest rate that can be calculated upon 
for the safe investment of money (which 
in the present state of the market is the 
fact)—I say, making these suppositions, 
it will be allowed by all who have paid 
any attention to the subject, that an ad¬ 
dition of 6 per cent to premiums calcu¬ 
lated on these data is wholly inadequate 
to provide for expenses of management 
and risk of fluctuation in the rates of both 
mortality and interest, to say nolhing of 
profits to members or share-holders. On 
these grounds, therefore, 1 think we arc 
warranted in saying that the premiums 
are inadequate. 

J^ut it is well know'n that the Nor¬ 
thampton Table indicates a rate of mor¬ 
tality, especially at the younger ages, 
(whmh are just tliosc with which we 
have at present to do,) far greater than 
has ever been experienced in any assur¬ 
ance society. By the showing of Mr. 
Morgan himself, who was the great pa¬ 
tron of this table, the number of deaths 
between the ages of 10 and 20, in the 
Equitable Society, during an-experience 
of fifty years, were only half those pre¬ 
dicted by the Table referred to. And 
certainly when, as in the case before us, 
it is the interest of the parties eflecting 
the assurances that the lives put in shall 
be as good as possible, it were folly to 
calculate on a greater rate of mortality 
than other offices have experienced in leas 
favourable circumstances. But the effect 
of calculating in assurances of the kind 
under consideration, according to a higher 
rate of mortality than will actually be 
experienced, is, to give the annual pre¬ 
miums under their true value, since more 
will be alive to claim their endowments 
than the table predicted, and conse¬ 
quently, than the premiums wrere intend¬ 
ed to provide for. It is true that, when 
the benefit is to be paid for by annual 
premiums, a compensation to some ef tent 
will take place; since, if the assured die 
off more slowly than w'as anticipated, 
more premiums will be received; and it 
is even possible that in particular in¬ 
stances the compensation will be exact. 
But an exact compensation at all ages 
can never possibly take place: since, 
leaving the rate or interest out of view, 
the amount of the benefit depends solely 
on the aggregate mortality oetw'cen the 
age at wtiich the assurance is effected, 
and tW at which the benefit becomes 
due, while the amount of the premium 


depends as well on the progressive rate 
of mortality between the same ages. It 
will be safer, therefore, to calculate the 
premiums for such assurances by tables 
which indicate a lower rate of mortality 
than the Northampton Table. 

Such are the Carlisle and the Govern¬ 
ment Tables, the premiums derived from 
which I have given above. It will be 
seen that these premiums differ but little 
from each other; while they are, in every 
case, higher than the Northampton pre¬ 
miums, and generally a mere fraction 
under those given by Iver M‘Iver. 
Hence, the conclusion becomes still more 
unavoidable, that the last-named are in¬ 
adequate. But are the tables from which 
these higher premiums have been de¬ 
duced to be depended on, as giving a 
correct representation of the mortality 
which will be experienced at the ages 
under consideration? As regards the 
Carlisle Table, Mr. Milne, by whom it 
was compiled, states that, in consequence 
of the introduction of vaccination, since 
the observations on which the table is 
founded were made, the mortality indi- 
eated in the table at the cdrly ages is 
greater than may generally be expected. 
And the Government Table w'e may pre¬ 
sume to be in a similar predicament. 
Hence, it will be unsafe to make use of 
the premiums derived from these tables, 
without a considerable augmentation; 
and hence, also, an oflice which should 
confine its business to assurances of the 
kind under consideration, at the rates 
given by I. AI., could hardly fail to be 
ruined. 

It may be satisfactory to some of your 
readers that I should explun the method 
by which the foregoing table has been 
calculated. The calculation was made by 
means of the formula which I gave in a 
previous communication, at page 117 of 
your present volume; and the elements, in 
th» cases of the Carlisle and Northamp¬ 
ton Tables, were tak^n from Mr. Jones’s 
w’ork on Annuities; and in the case of 
the Government Table, from a table con¬ 
structed from the data contained in Mr. 
Finlaison's Bi:port on the Mortality of 
the Government Annuitants. (Parlia¬ 
mentary Paper, No. 122, 1829.) The 
formula referred to is, 

p (x) = (»-"’■) 

' N (<c - I) - N (x + n - 1) 

which in this case becomes, « being equal 
.to 100, and a; + n » 21, 
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100 D (21) 

^ “ N (» - 1) - N (20) 

The values of this expression for each 
value of from a; I to iV = 10, are 
the premiums required. 

In using the Commutation Tables, not 
only is the mode of operation more 
simple, generally, than by any other 
method; but, when we have a series of 
values of any given benefit to calculate, 
irvc almost always meet with facilities, 
which, besides mateijally abbreviating 
our labour, also afford the means of 
proving the accuracy of part, at least, of 
our work. Thus, in the case before us, 
the numerator of the foregoing expres¬ 
sion is constant for all the values of or, 
and the denominator alone varies. And 
we observe that the difference between 
any two successive values of the denomi¬ 
nator, (those corresponding to a; » 1 and 
a? *= 2, for instance,) is N (0) — N (1.) 
Now, by the construction of the Com¬ 
mutation Tables, N (0) — N (1) = D (1.) 
Consequently, if the value of the denomi¬ 
nator corresponding to a?=1 be found, that 
corresponding to a? = 2 will be found by 
subtracting D (1) from the first value; 
also that corresponding to a: — 3, by sub¬ 
tracting D (2) from the second value; 
and so on for the rest. And the verifi¬ 
cation is afforded by comparing the value 
corresponding to a; = 10, obtained in this 
manner, with the same value obtained by 
subtracting N (20) from N (9). Those 
who are accustomed to calculations of 
this kind will appreciate the facility af¬ 
forded bv the mode of operation 1 have 
described, as well as the advantage of the 
final verification. When the denomi¬ 
nators are thus found, their logarithms, 
subtracted successively from the loga¬ 
rithm of the numerator, give the loga¬ 
rithms of the required values of p. 

So obvious are the advantages of the - 
employment of *ihe Commutation Tables, 
for the calculation ef the values of bene¬ 
fits depending on life contingencies, that 
1 believe their being so little known and 
used for this purpose arises from the 
want of a systematic treatise upon the 
subject. To contribute in some degree 
towards supplying this deficiency, I am 
tempted to offer you a few short papers 
in illustration of their construction and 
applications. In drawing them up, I 
should be largely indebteu to Professor 
de Morgan’s able articles in the ** Com¬ 
panion to the Almanack,” to which I 


formerly referred. These articles, how¬ 
ever, avowedly contain almost nothing of 
demonstration; and it is of this deficiency 
that 1 chiefly complain, and which I 
should make it my study to supply. 

May I, notwithstanding the length to 
which the present article has insensibly 
grown, still beg space for a remark or 
two on the manner in which Mr. Scott 
has chosen to solve Iver M'lver’s for¬ 
mer problem P Mr. Scott seems to en¬ 
tertain a most magnanimous contempt 
for the labours of his predecessors in this 
branch of science. Toe results of these 
labours have been published expr^ly 
for'the purpose of facilitating the en¬ 
quiries of those who should come after; 
et Mr. Scott stubbornly refuses to avail 
imself of them, and gives clumsy tlieo- 
rems for the solution of particular cs|pea, 
which may be solved in their utmost ge¬ 
nerality at one-tenth of the labour, by 
availing ourselves of the tables whicn 
have been published. In finding the 
v;ilue of a temporary annuity for nine 
years, which was necessary for the solu¬ 
tion of the problem referred to, Mr. S. 
chose to do so (page 114) by a method 
which involved nine divisions by as many 
different divisors of seven figures each, 
and one addition of nine lines; while the 
value might be found from the published 
tables, as I showed in my first solution, 
(page 116,) by two multiplications, one 
uivision, and a subtraction. By my se¬ 
cond solution, only one subtraction and 
one division are required for the whole 
solution. Moreover, had the duration of 
the annuity been doubled, so also would 
Mr. Scotrs labour, while that by the 
method I employed would have under¬ 
gone no increase. If the facilities af¬ 
forded in calculation by the use of 1(^- 
rithms be not too great to suit Mr. 
Scott’s taste, he will of course, when he 
has Mcasion for them, if he act up to his 
principles, disdain to take them from a 
published collection, but will insist on 
calculating them in every case for himself! 

Seriouuy, Mr. Scott ought not to act 
in this manner. If every one were to do 
so, and refuse to avail himself of the la¬ 
bours of his predecessors, in matters of 
mere drudgery, the advances of science 
would be slow indeed. I trust 1 have 
said enough to make this obvious. 

I am, Mr. Editor, respectfully yours, 

G. 

Hermea-street, Pentonvillei 
September 2)i 1842> 
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MR. hall’s C0AL-C0XSUMIN3 CLAIMS. 

Sir,—In forwarding you my first letter 
in reply to Mr. Samuel Hall’s advertise¬ 
ment, as it appeared in the Mining 
Journal of the 10th instant, and which 
you wiil be pleased to insert also as an 
advertisement,* 1 have to request your 
readers will suspend their opinions with 
respect to the several points not yet com¬ 
mented on by me, assuring them that 
none shall remain unnoticed. They will 
perceive that the use of coal in loco¬ 
motive engines, on Mr. Hall’s plan, is, 
in the opinion of almost all, (Mr. Hall 
himself, of course, excepted,^ attended 
with such uncertainty and expense as 
to be impracticable. I hope hereafter to 
j^ve the reason why. I may here just ob¬ 
serve, that, although on many railroads 
eoatjs used with advantage, except as re¬ 
gards the nuisance from smoke, yet, the 
moment we attempt to burn the 10,000 
or 1*2,000 cubic feet of gas which each ton 
of coal evolves, the admission of the enor¬ 
mous volume of air which such gas db- 
mands, induces so many difficult chemical 
conditions, and such a complex process, 
as almost to defy our efforts in effecting 
compiete combustion, and avoiding the 
nuisance of smoke. The subject is one 
of great difficulty, in a chemical point of 
view; and 1 propose, hereafter, directing 
attention to its details, as regards loco¬ 
motive engines. In land boilers, and the 
greater number of marine boilers, the 
difficulty has already been surmounted. 

I am, Sir, yours, &c., 

C. W. Williams. 

Liverpool, September 21,1842. 


THK SUBSTITUTB FOB A VLY-WHREL, AT 
ME. Lucy’s, Birmingham. 

Sir,—-Would any of your readers be so 
kind as to describe the substitute for a fly¬ 
wheel, weighing 24 tons, removed flnyn Mr. 
Lucy’s steam.engine, of Birmingham, and 
by which the performance was increased 10 
per cent., as stated by Mr. Farkcs in the 
course of the discussion on Mr. Mosley’s 
Indicator, at the Institution of Civil Engi¬ 
neers, as reported in your Magazine, at page 
139 of the present volume. The discussion 
in your papers relative to the loss of power 
in the crank might be benefited by the in¬ 
formation. 

Yours, &e., 

A Looxxr-on. 

* See Cover of this Number; also, Cover of the 
Monthly Part for September.—Ed. M. M. 


IMPURE water the CAUSE OF FOUL CIS¬ 
TERNS— IMPROVEMENT IN CONSTRUC¬ 
TION OF CISTERNS SUGGESTED. 

Sir,—Controversy on practical subjects 
generally evolves something of public utility. 
One thought suggests another; and your 
Periodical, by giving expression to diversi.^ 
ties of opinions, leads on discussion, until 
the public obtain some beneficial result. 

Your correspondents, B. and Mr. Badde- 
ley, seem to think differently about the chief 
sources of the impurities of the water in our 
cisterns, and, consequently, about the re¬ 
medy to be applied? It is an occurrence so 
frequent as to have become an axiom, that 
when a man finds he has the worst of an ar¬ 
gument, his sensitiveness is more remarkable 
than his sense; and the last communication 
of Mr. Baddeley is, I think, an instance of 
tlus kind. 

Mr. Baddeley would have us believe, 1. 
That the water comes into our cisterns com¬ 
paratively pure; 2. That it gains its chief 
impurities from the depouts retained in the 
cisterns; 3. That these deposits are not from 
the water supplied, but from the spiders, 
moths, flies, blacks, and such-like nuisances 
as abound in the places where cisterns are 
generally fixed; 4. That if wa were careful 
to keep our cisterns clean, we should have 
pure water. 

In answer to the first of these proposi¬ 
tions :—^There is the fact, that the water as 
it comes, not from the cistern, but from the 
main, is so thick as to be tmfit to drink, or 
to use in the preparation of food; and that 
this water, by being undisturbed for some 
time, becomes clear—that is, through the 
impurities, which occasioned its muddiness, 
settling down to the bottom of the vessel. 

This fact militates as much against the re¬ 
maining three propositions as it does against 
the first. If we get a pail of water from the 
main, and let it settle, the bottom of the pail 
receives the deposits; if the same water comes 
into our cisterns, they receive the deposits. 
These deposits are increased by every supply 
of water. Most people would teckon that 
three days of such deposits as these would 
be equal to a hundred days of such accidental 
deposits as Mr. Baddeley speaks of; and it 
is because they do reckon in this way, that 
they deem it labour in vain to clean their 
cisterns out, in expectation of getting clear 
water. Give them clear water into their ds- 
tems, imd nine in ten would take pains to 
keep them clean. But now, if they were to 
clean out their cisterns every day, they would 
be still as fiur as ever from obtaining pure 
water. 

These reflections on the deporits in our 
water ebtems have suggested to my mind 
the possibility of devising another remedy 
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berides that of Mr. Stuckey. Under the 
best system of filtration, deposits will take 
place; and it would be a great improvement 
if, by some change in the shape of the bot¬ 
tom of the cistern, or in the shape and posi¬ 
tion of the cock, these deposits could be 
prevented from accumulating. At present, 
there is between the cock and the bottom of 
the cistern a perpetual substratum of stag¬ 
nant water, which forms a breeding-ground 
for worms and other animalculte. 

All your readers know that Mr. Baddcley 
possesses much ingenuity, and perhaps, in 
his seal for the public good, he may supply 
some remedy for this evil; so that, by the 
time the public obtained Stuekeyfied water, 
they might also have butts which would not 
retain deposits so badly. 

1 am. Sir, yours respectfully, 

J. Cole. 

01(1 Kcnt-iood, September 27, 1S42. 


THE WATER QUESTION—STUCKKy's FIL¬ 
TH ATION V. BADDELKV’s ClSTKUNAaE. 

Sir,—T am glad to perceive my “ veteran'* 
opponent, (Mr. lladdcley,) is anxious to 
have it believed that lie is neither influenced 
by a desire tO siTve the Water Companies, 
nor to deprecate the forthcoming Parlia¬ 
mentary Inquiry into their **siiis of omis¬ 
sion.” I at once apologize for having so far 
libelled him as to imtqrine that he had such 
objt>cts ill view; but perhaps he will pardon 
me while reflecting that he himself acknow¬ 
ledges that he has been ” driven into the po¬ 
sition of an apologist for the Water Com¬ 
panies,” however “uncongenial” such a 
task may be to his feelings, and the more 
especially, if I happen to demonstrate that 
the case he attempts to make out, of the 
comparative innocence of those W'ater Com¬ 
panies in producing tlie filthy and foul be¬ 
verage their customers swallow, is so utterly 
against both science and evidence, that no 
man who knows any thing of Mr. Baddeley’s 
talent and^information would for a moment 
believe that he could honestly hazard such 
assertions, or profess such opinions. Nev^- 
theless, I was wrong—I confess it. Mr. 
Baddeley, in making tlie statements he has 
done, that “nine-tenths” of the bad water 
arise from the laches or neglect of the cus¬ 
tomers, and not “ one-tenth ” from any fault 
of the Companies—^that, in truth, in defying 
me “ to produce a single case of the slightest 
indisposition produced by water as supplied 
by any of the public Companies,” he was 
really, all the time, a decid^ water reform¬ 
er—a “ veteran ” associate—one who wished 
to induce or compel the Water Companies 
to adopt Mr. Stuckey’s plan of filtration; 
nay, to give him ** a pudi beUnd on any 


stop-short movement.” It may be so—it 
mnst be so—and the only way to account 
for it is, on the hypothesis of Butler, that 
Mr. Bafldeley belongs to that species of cha¬ 
racter described as men 

“ . . who may have wit, 

But who are thy of thawing it!" 

Like the prophet of the heathen king, he 
blesses those whom he intended to curse: 
meaning to fight on any side, he commences 
operations by giving up the citadel. He 
thinks the Water Companies “ ought to 
amend their waterbut then, “ there is 
not a single case of the slightest indisposi¬ 
tion produced by it! ” 

Call you tliis a “ backing of your friends,” 
Mr. Baddcley ? Truly, they are very badly 
backed! 

Why should the Water Companies amend 
their water, if no indisposition be produced 
by it? 

Well, however, friend or foe, Mr. Bldde- 
ley’s defence is a bold one, and it shall be 
boldly met. He shall have evidence so 
strong, so full and so complete of the fact 
that he defies me to prove, that, if he be not 
convinced, “ the eye of his faith” must be 
“ dim” indeed ; so much so as to make an 
unkind public suspect that he has shut it, on 
purpose not to sec. 

A noble lord who has gained some laurels 
in America just now, before he went to 
smoke a pipe with brother Jonathan, said 
some 18 mouths ago that the water supplied 
to him was so bad and filthy that saying no¬ 
thing about drinking it, he positively would 
not take a bath in it, no matter which of 
the Companies supplied him. I make no war 
oil individual Companies—sucli, however, 
was the fact. The head of the great house 
of Baring thought differently on this subject 
from the iiead of the great hoifte of Bad¬ 
deley. 

But now for proofe, as to the two points 
of Mr. Baddeley’s letter,—1st, that the 
water supplied by the Water Companies is 
deleterious and destructive to health, and 
2nd, that when water is delivered pure into 
cisterlls it remains so for a great length of time. 
I propose to adduceextractsfrom the evidence 
as given before Committees of both Houses 
of Parliament, and before the Royal Com¬ 
missioners of the following among other 
individuals. Dr. James Johnson, Dr. Ker- 
risdu, Dr. Bostock, Dr. Paris, Dr. Yeates, 
Dr. Wm. Somerville, Dr? Hoffman, Dr. 
Lind, Dr. Mead, Dr. Wm. I^ambc, Aber- 
nethy, and a host of non-medietd men to 
prove the deleterious, dangerous, and fatal 
effects of that very water whidi Mr. Badde¬ 
ley, in his innocence, declares never to have 
produced” the slightot indisposition;” and 
in the second place to establiim my position. 
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that if pure water be delivered into cisterns, 
it will be a long time before all the " flies” 
and other friends of Mr. Baddeley, will make 
it unfit for the ” swine” who have fo 
drink it. « ♦ * * * 

1 have the honour to be, Ste. 

B. 

Grafton-street, Sept. 26, 1842. 

(We have not space in our present nuni* 
her for the extracts furnished by our corres¬ 
pondent, the more especially as we have in¬ 
serted another letter upon the same subject 
from Mr. Cole. We Vill try, however, what 
we can do in our next.—^E d. M. M.) 


THE ROYAL STEAM NAVY. • 

We extract from the Times, the fol¬ 
lowing description of the honorary medal 
which we were the first to mention in 
our journal of the 27th August last, had 
been* awarded by the Lords of the Ad¬ 
miralty to the engineer of the Tartarus, 
for his ability and good conduct in the 
management of the steam machinery of 
that vessel during her more than fouj 
years* service in the West Indies. 

”Woolwich, Sept. 22.—The Lords 
Commissioners of the Admiralty liave cansed 
a very handsome silver medal to be struck, 
to be presented as rewards to engineers of 
the first class serving in Her Majesty's navy, 
who by their good conduct and ability de¬ 
serve some especial mark of notice, and as 
an inducement to all the members of that 
rank to strive to obtain this highly credita¬ 
ble token of their Lordships’ approbation. 
The medal, as a work of art, is of a superior 
description, and the emblematical devices of 
an elegant yet chaste description. The in¬ 
trinsic value^of the silver must be fully 5s., 
as, although a small degree less in size than 
a five-shilling piece, the medal appears 
thicker, and contrasts strangely with the ap¬ 
pearance of the Sultan’s medals issued to 
the officers and men of the Royal Navy and 
Royal Marines, being equal in quantity of 
metal to about three of the Sultan’s issued 
to the officers, aud of tiie value of 120 of 
those issued to the men of the various corps 
which served in Syria. This medal for first- 
dass engineers is tlie first of a series about 
to be issued to tite most deserving of that 
important class of men, on whose ability, 
exertion, and core^d service so much of the 
eflicicncy of the steam navy of Great Britain 
in a great measure depmids. On one side 
of die medal is engraved, on the outer circle, 
on a fiosted ground, * Mr. Wdlliam Shaw, 
first-dass engined^, 1812,* and on an^ner 
circle the foUowing letters have been cut in 
the die, *For ability and good conduct,’ 


surrounding a neatly-embossed figure of an 
anchor on a polished surface. ^ the re¬ 
verse is a beautiful figure of a steam-vessel 
with the steam up, richly and tastefully em¬ 
bossed on a polished ground, with a repre¬ 
sentation of the water, on which she appears 
to be sailing, formed of frosted silver, hav¬ 
ing an exceUent contrast aud very pleasing 
effect. Underneath is a figure representing 
the head of Neptune’s trident, surrounded 
by a wreath of oak leaves with acorns. Mr. 
William Shaw, who has so distinguished 
himself as to be the first to obtain this 
testimony of their Lordships’ approbation, 
earned the envious distinction when serving 
under Commander George W. Smith, then 
Lieutenant of the Tartarus steam-vessel, 
on the West Indian and North American 
station.” 

Without desiring to disparage the 
moral influence of such testimonials (to 
say nothing of ** the intrinsic value of 
the silver,” being fully bs. 111) we must 
still adhere to the strong opinion we 
expressed some weeks ago, and which we 
arc glad to find has met with the cordial 
aroroval of some of the best informed 
officers of Her Majesty’s N|vy, that it 
is not bv such means that this important 
arm of the public service is ever likely to 
attain that high degree of efficiency of 
which it is susceptible; but by‘giving the 
same rank to those who have charge of 
the steaming, as is possessed by those 
who are intrusted witn ihs sailing of Her 
Majesty’s ships. It has been objected to 
our plan by *‘A Ward-room Officer,” 
who has sent us a more saucy than sen¬ 
sible letter on the subject, that “ no 
gentleman would bo found who would 
subject himself to the fatigue and filthi¬ 
ness of the engine-room.” We beg, by 
way of answer to this, to state a case 
which has come to our knowledge within 
these few days—first premising that we 
arc not aware of there being aSiy thing 
in the superintendence, or even working 
of tteam-cngincs, which *6hould render 
it more unsuitable to* the habits of gen¬ 
tlemen, than the handling of tarry ropes 
or rusty shot, with which every ward¬ 
room officer is or ought to be nimiliar. 
The case is this. When the Isis, one of 
the Royal Mail West India steamers, 
left England on her last outward voyage, 
she took out as a passenger Mr. Samuel 
Clegg, jun., C.E., of whose productiona 
in engineering literature we have more 
than once had occasion to make most 
favourable mention} and who, in point of 
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education, manners, and conduct, must 
be allowed by all who have the pleasure 
of knowing him, to be equal to the best 
companionship which the naval service 
has to offer. The first engineer of the 
vessel having fallen sick very soon after 
her departure, Mr. Clegg volunteered to 
perform his duties for him, and actually 
did so all the way to Madeira, i^hencc 
the last accounts were dated.) But this 
is not all; for, availing himself of the 
opportunity thus afforded him of ob« 
taining a practical insight into the 
daily working of marine steam-engines, 
Mr. Clegg has kept what may be call¬ 
ed a steam log of the vessel, during the 
period of his superintendence, which, 
judging of it from some specimens sent 
home, is far superior to any thing of the 
sort ever before furnished, and such as 
all the honorary medals in the world 
would never elicit at the hands of men 
of that next to caulker class, to whom 
Her Majesty's Commissioners of the 
Admiralty seem at present intent on con¬ 
fiding the exclusive charge of the engine 
rooms of the Royal Steam Navy. We 
see in Mr. Clegg exactly the sort of 
gentleman*' whom we have figured to 
ourselves a first engineer of one of Her 
Majesty's steamers should be, and we 
refer to what he has done on the pre¬ 
sent occasion, for convincing proofs of 
the advantage which the Steam Naval 
Service would derive from the introduc¬ 
tion into it, of a class of men of th^ same 
grade in respect of education, acquire¬ 
ments, and general intelligence. 


LISTS OP PATENTS GRANTED FOR SCOTLAND 

FROM 22nd of august to the 22nd of 

SEPTEMBER, 1842. 

Job Cutler, of Lady-pool-lane, Birminghain, gen¬ 
tleman, for improvemeiilB in the construction of 
tubular flues for steam boilers, and in the manufac¬ 
ture of ti.be8 for such and other purposes. Sealed 
August 23. 

Henry Barclay, of Bcdford-rov, Middlesex, 
dentist, for a composition or compositions ap^ilicn- 
ble as tools or instruments for cutting, grinding, or 

K lisblng glass, porcclmn, stones, metals, and other 
rd substances. August 25. 

Willj.*im Edward Newton, of C6, Chancery-lane, 
Middlesex, civil engineer, for Impruvements in 
machinery, or apparatus for making or manufactur¬ 
ing screws, screw blanks and rivets. (Being a 
communication from aliroad.) August 31. 

Eugene Varroe, of Bryaiistone-street, Portman- 
square, Middlesex, gentleman, for apparatus to be 
applied to chimne}'s, to prevent their taking fire, 
and for rendering aw.eeping of chimneys unneces¬ 
sary. September 1, 

Thomas Marsden, of Salford, Lancaster, machine- 
maker, and Solomon Robinson of the same place, 
flax-dresser, for improvements In machinery, for 
dressing or hackling flax and hemp. September 1. 


Hamiiel Morand, of Manchester, merchant, for 
improvements in machinery or apparatus for 
stretching fabrics. September 1. 

Henry William Kemptoii, of South-street, Fcn- 
toiiville, Middlesex, gentleman, for hiiprovements 
in the nianufactiire of candles. September 2. 

John George Hughes, of No. 158, Strand, Mid¬ 
dlesex, general agent, for a new application of 
Telegraphic signals, and the mode of applying the 
same. September 2. 

Joseph Whitworth, of Manchester, Lancaster, 
engineer, for certain improvements in machinery 
or apparatus for cleaning roads, and which ma¬ 
chinery is also applicable to other similar purposes. 
September 2. 

John Thomas Betts, of Smithfleld-bars, London, 
gentleman, for improvements in covering and 
stopping the necks of bottles and other vessels. 
(Being a communication from abroad.) Septem¬ 
ber 8. 

Isham Baggs, of Wharton-street, Middlesex, 
Christ, for improvements in obtaining motive 
power by means of carbonic acid. September 8. 


ROTES ANA NOTICES. 

Figure weaving ,—On Thursday, September 22, a 
deputation from the committee of figured silk- 
weavers of Spitalflelds proceeded to Frogmore-lodge, 
for the purpose of presenting to herHoyal Highness 
the Duchess of Kent a specimen of silk-weaving, 
new, wc believe, to the inanufactorios of tliis coun¬ 
try, hut oil a principle which has some time been 
worked by^the maniifacturers of France. The spe¬ 
cimen was a portrait of the illustrious lady to whom 
it was presented, entirely woven in silk, in a loom 
and machine of the Jacquard principle. Its dimen¬ 
sions are 14 iiiclics by 10, and the portrait is an 
exact copy from the engraving published some time 
since by Mr. Cochran. It is elegantly mounted in a 
rich gilt frame,and Is at once creditable in the highest 
degree totheskilJ and iiidustryof thedesignerand the 
operative, and well worthy the gracious acceptance of 
the Duchess of Kent. It has cost in materials,pattern, 
drawing, ftc., upwards of ICO/.— Times, [What is 
said about this specimen of silk-weaving being new 
to the manufactories of this country, hut on a prin¬ 
ciple which has been some time worked by the 
manufactories orprance,” Is in conformity with the 
fashionable cant of the day respecting foreign supe¬ 
riority, but is all nonsense. There is but otic princi¬ 
ple on which figure weaving of every sort is perform¬ 
ed, whether in a Jacquard loom or any other,—name¬ 
ly, the principle of squares; and the same machinery 
which, is used to depict imperial tulips and royal 
dahlias, will produce (with a little more labour only) 
good likenesses of living duchesses.— £d. M. M.] 

Captain Norton's Concussion SAetls^ and ilfr. 
Jeffreys C'cmc/i/.--Some further experiments were 
made on Friday, the IGth instant, in the marshes 
at Woolwich, with concussion shells invented by 
Captain Norton, and a massive block of wood, about 
5 feet long, and 2 feet 6 inches broad, formed of two 
pieces .about 15 inches square. Joined together by 
the cement, noticed on a former occasion, and the 
Invention of Mr. JeflTrey. There were 19 shells fired 
on Captain Norton’s principle; nine of them, being 
of 8 inches in diameter, Aveie fired from a 68-pounder 
gun at 400yards’ range, and were constructed with 
leaden fuzes. Five of these shells answered re- 
markablv well, but four did not burst. The other 
ten shells (d2-pounders) were constructed with 
wooden Aizes, and nine out^f that number burst 
on striking the bulkhead ; the other did not burst. 
The block of wood submitted by Mr. Jeffrey was 
bored to the centre, exactly in the middle of the 
joining, and aSj-inch shell imerted, for the purpose 
of tearing it to pieces. On aport-fire being ignited, 
the shell soon exploded, tearing the solid wood in 
afl dll^ctions, and into numerous fragments, but in 
no part separating the pieces where the Joining with 
the cement was made. 
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ORTLL’S IMPROVEMRNTS IN WlNOLASSES, CAPSTANS, AND CABLE STOPPERS. 


Sir,—It has long been a desideratum 
to find some means of obviating the delay 
and danger in heaving up ships' anchors 
and cables, arising, from what in nautical 
parlance is called ‘‘ surffing'* or 
tng over /" and although several patents 
have been taken out for this purpose, 
and many ingenious designs for improve¬ 
ments in windlasses have been described 
in the earlier voluny^s of your Journal, 
'1 have not met with one which fulfils all 
the requisite conditions so well as that 
which 1 am now about to describe. 

By the old methods, whenever a cable 
was l)cing "hovein,*’an operation which 
often refj[uircs to be done with the utmost 
expedition, when the chain or cable had 
made three or four turns round the bar¬ 
rel of the windlass, it would work to the 
higher end, or that of greatest diameter, 
and then immediately require " fleeting 
over.*' To effect this, a strong iron claw 
usually affixed to the " bitts” was passed 
over the chain, and the strain being trans¬ 
ferred from the barrel of the windlass to 
the bitts, the chain was slacked and pass¬ 
ed over to the lower end, or that of least 
diameter—^both a dangerous and tedious 
operation, and one which, when riding 
in-deep water, required to be frequently 
repeated. 

In Grylfs Windlass, the " fleeting 
over” is entirely dispensed with, by a 
very simple contrivance. On the barrel 
are firmly bolted, W'hat the inventor calls 
** Whelps,*’ consisting of strong iron 
plates, forming a double-inclined plane, 
at the base of which the chain is found to 
" bight,” or hold on securely, and has 
at the same time no tendency to work up 
either of the inclines, but keeps steady 
while V ^tting the anchor.” 

One of the most disagreeable duties a 
sailor has to*perform, is thus rendered 
speedy and safe;*to say nothing of the 
saving which will be effected to the 
owners of ships by the lessening of the 
wear and tear of rope under the old sys¬ 


tem of " jerking” or “ swinging.” An¬ 
other thing which will also be greatly re¬ 
duced, if not entirely done away with, is 
the strain on the vessel which was caused 
by transferring the strain from the bar¬ 
rel to the top of the windlass, which 
rendered the forecastle of many vessels 
leaky in consequence of the " coming 
up,” as it is called, causing an opening 
of the seams. 

The improvement in the capstan con¬ 
sists in substituting whelps of the same 
kind as those applied to the windlass, for 
the ordinary straight barrel. 

The plan for stopping the cable ap¬ 
pears to me to be a decided improvement. 
By giving a longer grip-hold on the 
cable, and allowing the leverage to be 
increased or diminished as required, it 
will be perceived, that great advantages 
are obtained. 

^ The East India Company have adopted 
the windlass and stopper in all the ships 
recently fitted out by them. 

Deecripiion of the Engravings. 

Fig. 1 is an elevation of the windlass, 
in which the old and new plans are con¬ 
trasted. A A, the patent whelps, bolted 
to the barrel, over which the chain is 
passed; B B, barrel of windlass on the 
old plan. 

Fig. is an elevation of a capstan with 
the whelps applied. 

Fig. 3, front and side views of the 
whelp for windlass. ^ 

Fig. 4, front and side views of the 
whelp for capstan. 

Fig. 5 is a view of the improved stop- 
er fitted to a large ship, and placed un- 
cr the gun deck. By bringing the lever 
A to a horizontal position, the stopper 
B,swill be made tb press upon and jam 
with great force the cable. 

1 am. Sir, your constant reader, 

E. Whitley Baker. 

London, August 22, 1842. 


progbess op yoreign science. 

Communications to the Hoyal Academy of France. 

Hallway Accidents—Fracture of Axles, 

1. M. Sdguier proposes, in a paper the first locomotive, which produced the 
communicated to the Academy, to ac- accident on the Versailles Railway, by 
count for the fracture of the fore axle of referring it to the variable and continuous 
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shocks to which this axle is exposed in 
all four* wheel engines, hy reason of the 
point of traction and the point of adhe* 
sion of the wheels upon the rails not 
being in the same right line. 

From the usual arrangement of four- 
wheel engines, it is habitual to advance 
with the loose wheels foremost, i. e. the 
driving-wheels behind; the loose wheels 
are therefore pushed on. 

“ But the effort ofc a locomotive is pro¬ 
duced by the adhesion of its wheels against 
the rails, in a plane tangential to the moving 
wheels. The tractation of the engine is 
transmitted to the train by the points of at¬ 
tachment of the engine and tender to the 
train, in another p/a»e'placed above the 
former by the whole diameter ofRiic wheels: 
hence, it inevitably results from this arrange¬ 
ment, that the plane in which the resistance 
acts tends to approach that in which the 
traction is exercised, that is to say, that the 
whole mass of the locomotive has a continual 
tendency to upset backwards, or to turn over 
round a point which is the centre of the driv¬ 
ing-wheels." By reason of this, it some¬ 
times happens tliat tlic fore axle of the en¬ 
gine is discharged of a great part of its load, 
(which at the greatest, when stationary, is 
only one-third of the engine;) while at other 
moments, by the advance of the train, and 
its pushing the engine from behind, this 
same axle is exposed to a more than ordinary 
stress, (hy the inversion of the forces before 
described;) and from inequalities in the road 
and in the moving force, these alternate pull¬ 
ings and ]mshings are continually taking 
place. To this cause the author ascribes the 
fracture of the axle on the Versailles Rail¬ 
way. lie dors not enter into the question 
of the advantage of four or of six wheels; 
but considers that such arrangements might 
be made in the four-wheel engine, as would 
enable the driving-wheelk to be in advance, 
and thus at once get rid of the foregoing 
cause of unequal strain, but also of the 
tendency to run off the rails, which the 
wheels iii advance in four-wheel enginea, as 
now made, being pushed in place of pulled, 
must always subject them to. 

M. Srguicr concludes by stating, that he 
will shortly lay before the Commission of 
the Institute a method by which be considers 
it possible, by an application of M-. Dobo’s 
mode of rectilineal Tirake, to obtain from the 
weight itself of the masses moved the most 
effective means of destroying, progressively, 
their acquired velocity. 

2. The next communication w'e have 
to notice is one by M. Francois, Mining 
Engineer, entitled, “ Note on the mole¬ 


cular changes which are produced by use 
in iron exposed to strains, (pieces de r«- 
sistanees,) and especially in axles; on 
the manufacturing of these; and on the 
means of preventing these changes." 
This paper is far from clear in its views 
or expressions, and it may be doubted 
how far it is even correct in fact. 

The author considers wrought-iroii os a 
mixture of pun^ metal .iiid certain imper¬ 
fectly reduced metallic slags^ of delinite che¬ 
mical constitution, which he calls the " sili¬ 
cate rAultiple neutrct* He affirms that thesq, 
crystallise in the substance of the iron, in 
obedience to certain undefined thertno-mag- 
uetic forces. When a bar is first rolled, it 
sustains a powerful mugiidtic excitement; if 
it bu again heated, it loses this, and the sili¬ 
cate and metal arc now found, on micro¬ 
scopic examination, uniformly diffused as an 
amorphous metallic paste, with a structure 
pseudo reticular but if the bar be subuiitted. 
to any of the following oi>crations— 

1. Teniporiiig, or sudden cliange of tem¬ 
perature ; 

2. An unequal heating, or a weld in the 
direction of its length; 

.‘1. Successive blows; friction pf all sorts; 

4. IClcctric dLsch.'irges; 

5. 'J'lie action of an electric current, or of 
a magnetic armature; 

6. Leaving it to repose near tlic surface 
of the earth, and especially in a position 
perpendicular to the magnetic meri¬ 
dian. 

Then the molecular structure suffers the fol¬ 
lowing changes, according to the energy of 
these actions, and the tempernturc at which 
they act. The amorphous structure of the 
silicate, ami the pseudo-reticular one of the 
iron cease; and we find following the axis of 
figure of the piece of iron, baccillary crystals 
of neutral silicate; these crystals present 
many easy cleavages, but principoUy at a 
small angle with the axis of the prism. In 
addition, the metallic portions are no longer 
equally diffused in the vitreous pafte; they 
show a marked tendency to group them- 
selvfs in bundles, following the axis of the 
poles of the crystals:«thus, the metallic 
paste presents a phenomenon of crystalliaa- 
tion, with pastiness analogous, up to a cer¬ 
tain point, to the fact of the rhomboUric 
crystallization of the sand-stone of Fontaine¬ 
bleau. 

If wc examine, after use, the structure of 
strained pieces, and especially of mail-coach 
axles, or those of large wagons, originally of 
fibrous iron, (fer nerveua',) we see at once, 
following the axis of figure in the middle 
and at the origin of the rounded parts, bac¬ 
cillary crystids of silicate, empasting the 

z 2 
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fusiform parts of the metallic iron, grouped 
particularly parallel to their axis. Hence 
the phenomena of facetted structure which 
broken axles present, &c., &c. 

To prevent this taking place, the author 
proposes— 

1. To reduce, by a strong welding heat, 
with pit-coai, the relative quantity of 
vitreous paste, which, in ordinary iron, 
often is as much as *007 of the total 
'veight. 

He proposes abo to use for axles scrapped 
iron, vieuje/erit et riblotut.**) 

2. To utruggle agaiiist the forces which 
induce {provoquent) the prismatic and 
fusiform structure following the axis of 
the figure!! 

3. To destroy, as a last operation, every 
modification of molecular structure re¬ 
sulting from the working in the fire and 
under the hammer, by a simple reheat¬ 
ing to a dull red heat, of which the im¬ 
mediate eflect is, to reduce tlie vitreous 
mass to the amorphous state, and to re¬ 
establish the pseudo reticular structure 

• in the metallic particles. 

This last remedy can always be employed 
efficaciously to restore to their state of pri¬ 
mitive solidity, pieces wliose texture has been 
altered by use. 

The foregoing is almost a translation 
of this document, which presents an ad¬ 
mirable specimen of the talent in which 
Frenchmen are so peculiarly happy, of 
slurring over a difficulty, and raising a 
fog of hard and meaningless w'ords about 
a subject W'hich, while they do not un¬ 
derstand, they will not admit their igno¬ 
rance of. 

All that can be gathered with any dis¬ 
tinctness from this paper of M. Francois 
is matter known to every intelligent black¬ 
smith in Britain, and probably in France 
too, although much of it has recently 
been brought before the public with 
much ])rctcnsion to novelty, by Mr. 
Hood and M{. Nasmith. It has Jong 
been well known, that violent change of 
external form givfln to iron, in whatever 
way, if below* the temperature of a blood- 
red, makes it brittle, and also that its 
toughness may be fully restored bv an- 
neuing, or heating up to the blood-red, 
and slowly cooling; but beyond this, or 
upon what this phenomenon depends, 
there is as yet no knowledge. Further, 
it is certain that this change cannot be 
produced by any change of form which 
IS not pf^anent, t. e., by any bending, 
or indenting, or vibration which is with¬ 


in the elastic limits of the material; and 
hence there does not seem to be any 
foundation whatever for the assumplionf 
that railway or other axles change their 
interior structure while in use. Thus 
far it is clear that, as yet, no case has 
been brought forward of any axle or re¬ 
volving shaft, or other such piece of iron, 
the structure of which has been found, 
when broken, to be crystalline, and of 
which it could with .certainty be affirmed 
that it had ever been otherwise—^had 
ever been fibrous; on the contrary, there 
is every reason to believe that the broken 
axles exhibited to the Mechanical Section 
of the British Association, at Manchester, 
&c., had never been in structure any 
thing else but crystalline, from the time 
when they w'ere forged, and when this 
structure was conferred upon thefh by 
swaging until nearly cold. 

Sudden change of temperature seems 
more or less to affect the state of arrange¬ 
ment of the particles of all metals, (as 
Wircll as other bodies,) sometimes making 
them harder and denser, sometimes 
softer and less dense ; but evidence is as 
yet wanting that magnetism is capable of 
producing the slightest effect of the sort, 
or electrical discharges or currents. On 
the contrary, as regards the latter, it is 
well known that when a hard iron pin, 
as it comes from the draw-plate, has 
been heated red-hot by a voltaic current, 
it becomes soft, just as if annealed in a 
common fire, and equally as tough. It 
will be observed that the grand recipe of 
M. Francois for curing this diseased iron 
consists in annealing it. This was well 
known before; but as the very same 
thing has since been proposed, with all 
the air of a new discovery, by Mr. Na¬ 
smith, in the Mechanical lection of the 
British Association, in June last, and 
sinc&in the Civil Engineer and Areki- 
teefs Journal^ for September, it may be 
remarked that M. Francois' paper was 

{ mblished in Paris on the 30th of May 
ast. The subject, if considered in a 
really scientific aspect, without the desire 
to hide our ignorance, or pretend to dis¬ 
covery, is one of great ruriosity and some 
importance; and hence it has not been 
amiss that the British Association, at its 
last meeting, devoted a large suin of 
money to researches upon the question: 
but this money w ill be grievously wasted, 
and the time of the experimenters like¬ 
wise, if squandered upon costly experi- 
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meats to find out whether railway axles, 
that have neither been bent nor over* 
heated, suffer some change of structure 
by merely turning round in their Wr¬ 
ings under their load. 

3. A communication follows from M. 
Delessert, in which he gives an extract 
of a letter from Mr. Prevost, an officer 
on the London and Birmingham Riul- 
way, giving an account of the experi¬ 
ment made on that line by Mr. Bury 
and others, and inteiRled to demonstrate 
the superiority of four-w'hccl engines, in 
which such an cnpne, with a broken 
axle, which had purposely been cut 
nearly through, w’as caused to travel 
some miles upon the railway, and ran off 
the rails; but, as a full account of this 
singularly ilUcontrived and inconclusive 
experiment has already appeared in the 
pages of the Mechanicit* Magazine^ 
there is no need to repeat it here. 

4. The next communication, however, 
is of more importance, and, as coming 
from M. Fambour, seems w'orthy of, 
translation nearly complete: it is entitled 
“ A note on the dispositions most suit¬ 
able for diminishing the serious conse¬ 
quences of accidents on railways. 

“ As to tlie qiiestion of whether it is bet¬ 
ter to perform trafiic with a single locomo¬ 
tive and a light train, or with two locomo¬ 
tives and a double train, we have stated that, 
when a train is drawn by two engines, if an 
accident occur to the first, about one-half 
the train will be involved in the accident, 
but that the remaining half will run no risk, 
but will be in the same condition as if it liad 
been drawn separately by a second engine; 
and that if the ^ccident happen to the second 
of the two engines, the accident, which 
would be disastrous if there were but one 
engine to the train, will not be followed by 
any ill result, because the broken engine, 
being preceded by the other, will be kept up 
and upon the line; hence, it is of advanUgc 
to employ two locomotives to a train. • 

“ It is true that, if the accident happen to 
the second engine, it can be foreseen or pro¬ 
vided against; but if the accident occur to 
the foremost one, it will be much more se¬ 
rious than if the tnun were separated into 
two, inasmuch as the shock.will be twice as 
great, tlte weight of the train being twice as 
much; and so as was the cose on the Ver¬ 
sailles Rulway, the carriages, pushed one 
by the other, become piled on top of each 
other, and simple blows become converted 
into dreadful wounds, without considering 
the fhet, that on on embankment or a via¬ 
duct the whole train is destroyed, instead of 


only one-half, as when divided between two 
engines. Thus, the preceding argument in 
favour of trains with two engines would be 
of force, were it not tliat they produce, 
themselves, chances of accident which do not 
exist in the case of isolated engines. 

** But we know that nothing is more dan¬ 
gerous than to push before us one or more 
carriages, because the action of pushing the 
carriages tends to give them a diagonal, or 
zig-zag motion upon the way. If we pxtsh 
a train with some velocity, there is great 
chance of one of the carriages going oil' the 
line; and this chance is greater in propor¬ 
tion as the train is longer and heavier, and 
the required force greater. 

** Now, if two locomotives arc attached to¬ 
gether, it frequently hajiprns that the second 
engine pushes the first, and its tender, before 
it. This contingency will arise whenever 
the fire is neglected in the first engine— 
whenever, on account of signals, the first 
engine-driver slocks his speed before the se¬ 
cond is aware of it—whenever the first en¬ 
gine encounters rails badly laid, or a cross¬ 
ing, or enters on a curve, or passes from a 
declivity to a level, or thence to an acclivity 
—^in all these cases it is clear that the fore¬ 
most engine will be partially stw|}])«d, and 
will present lui obstacle to that behind ; and 
at these moments the former, with its ten¬ 
der, will be struck by the hinder engine, 
and pushed on before it: it is clear, there¬ 
fore, that the connexion of two engines pro¬ 
duces dangers which do nut otherwise exist." 


THE PARIS AND VERSAILLES RAILtVAY 
ACCIDENT—NEW AND AUTIJKNTIO PAR¬ 
TICULARS. 

Sir,—The accident of the 8th of May 
last, on the Paris and Versailles Ixift 
Bank Railway, having excited much dis¬ 
cussion in the Mechanics' Magazine 
and other journals, both with reference 
to its cause and to the means of prevent¬ 
ing such accidents in future, I will, with 
your permission, lay before ^our readers 
a few circumstances connected with the 
accident, some of which I collected on 
the spot, and others in Paris, which place 
I visited soon after the accident. 

I am induced to do this, as much mis¬ 
understanding of the facts of the case 
has been shown to exist on the part of 
most of those who have written on the 
subject; and the discussion, as appears by 
your journal for August, is very likely 
to be continued for some time longer. 

Soon after my arrival in Paris 1 visit¬ 
ed the Left Bank Station, and saw the 
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remains of the two engines that were at¬ 
tached to the train to which the accident 
occurred. They were both small engines; 
the four-wheeler had iO or 11 inches 
cylinders, and the six-wheeler 12 inch 
cylinders; the stroke in both, I believe, 
was 18 inches. 

The four-wheel engine was destroyed, 
and the six-wheel engine would require 
neu framing, and other expensive re¬ 
pairs. Both tenders were past repair; 
the fore and hind axles of the six-wheel 
engine and those of its tender were very 
much bent, most of which bending, pro¬ 
bably, took place when the axles were 
very hot. The wheels appeared but little 
injured. 

I learned at the station that the Left 
Bank Railway Company never had more 
than three four-wheel engines, and one 
of them, made by the late Mr. Hicks of 
Bolton, was employed as a stationary 
engine to turn the lathes and other 
machines used in the repairing-shop. 

At the Right Bank Railway, 1 was 
informed that on that line there were six 
four-wheel engines, but they were con¬ 
sidered BO much more liable to accident 
than six-wheel engines, that none of 
them had been used on that railway for 
twelve or eighteen months before the ac¬ 
cident occurred on the Left Bank Railway. 

On arriving at the spot where the ac¬ 
cident took place, and standing on the 
common road where it cro.sses the railway, 
the first thing that struck me on looking 
along the line in the direction of Ver¬ 
sailles, was the very sinuous state of the 
right-hand rail, of the right line of rails; 
1 immediately called the attention of a 
friend, (a very intelligent French engi¬ 
neer) who W'as with me, to the fact, 
when he informed me, that one of the 
enginpers appointed by the Chiverninent 
to investigate the circumstances connected 
with the acci(lent, had discovered t^at the 
four-wheel engine had gone off the rails, 
say one hundred^o one hundred and fifty 
^ards before arriving at the place where 
it turned over, and that the axles could 
not have been broken, or even much 
bent, until the engine nearly reached 
the place where it broke down. 

The evidence which led to this con¬ 
clusion, was this:—^From the place where 
the engine ran off the rails, to where the 
common road crosses the rail-road, every 
idtemate sleeper was indented on the left 
side of both rails by the wheels, and 


these indentations were at the same dist¬ 
ance asunder as the flanches of the wheels 
w'ere when in order, but those on each 
succeeding indented sleeper were further 
from the rails than those on the one pre¬ 
ceding. 

These facts indicate that the engine 
had oscillated laterally, and very likely 
vertically also, as this class of engines are 
liable to do, until it got off the rails, and 
that then its speed caused it to jump to 
such an extent as to make it pass from 
the first sleeper to the third, fifth, seventh, 
and so on, proceeding at each jump a 
distance of six feet; until at last the 
crank axle was fractured, and both ends 
of the front axle were broken off. 

Much pains have been taken to make 
it appear that the breaking of the axle 
led to the accident, but from the fore¬ 
going statement, it is apparent that the 
breaking of the axles was a comequence 
of the engine jumping or getting off the 
rails; and it is surprising that the axles 
, should have borne so much striking against 
the sleeper as they did before they broke. 

Some attempts have been made to 
cause it to appear that the engine was 
thrown off the rails, by coining against 
the entrance to a crossing from one line 
of rails to the other, but that could not 
be the cause of the engine being thrown 
off, as it left the rails one hundred and 
fifty yards short of the crossing. 

It is hardly conceivable that both ends 
of the front axle could be broken off, at 
the same time, by any ordinary running, 
however bad the iron might be; but the 
jumping from sleeper to sleeper is suffi¬ 
cient to account for the breaking of both 
axles. 

When an accident occurred on the 
Eastern Counties Railway, the rails were 
bent for sixty yards. On this line two 
dreadful accidents have taken place with- 
oRt any other apparent cause than that 
which is attributable to the peculiar action 
of four-wheel engines. 

Some persons have endeavoured to 
show that the accident on the Brighton 
Railway arose from the curvature of the 
rails at the part, where it occurred, and 
the bad state of the road from the giving 
way of the newly-formed embankment, 
in the face of the facts, that the road is 
straght, in a deep cutting in the part, 
and not on an embankment, and was in 
very good order. 

When the accident occurred on the 
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Brighton Railway, it will be remembered 
that the leading engine was one having 
only f<mr wheels. Bat it may not be 
generally known, that on the day next 
preceding that on which the fatal acci* 
dent happened, a four-wheel engine ran 
off the rails in a tunnel, and furrow¬ 
ed the wall fur a considerable distance. 

I am, Sir, your humble servant, 

A Pbactioal Engineer. 



Sir,—I was exceedingly pleased with 
Mr. Houghton’s very ingenious Lubri¬ 
cator, described in No. 993 of your in¬ 
valuable work: but there was one cir¬ 
cumstance which I w'as not quite clear 
concerning, namely, whether the pres¬ 
sure of the atmosphere, when it closes 
the top valve, also forces the oil clear 
from the space between the valves ? Or 
does the valve shut first, and the oil 
merely trickle out ? If the atmospheric 
pressure sends the oil out with a spurt, 1 
think it would send more out than what 
is contained between the two valves. 1 
also think it would be an improvement 
to have a small strainer just above the 
bottom valve, w’ith the holes so small 
that the oil would only pass through 
when under pressure, which would ef¬ 
fectually prevent any impurities from 
entering the cylinder. I have prefixed a 
slight sketch of a plan which would strain 
the oil by pressure of the atmosphere, if 
Mr. Houghton’s Lubricator should not 
do so. 

A is the oil-cflp; B, the top valve, 
with a small tube, 0, communicating 
with the bottom of the valve, and work¬ 
ing through the top of the oil-cup in the 
manner of a piston; D, the bottom valve; 
F, the strainer. 

I am. Sir, yours truly. 


THE onOR AND BOCCIUS LIGHTS.* 

Report of Dr. A. f/r«, F.R.S.^ Pro^ 
' fussnr of Chemistry, Consulting and 

Analytical Chemist, ^c. ^c. 

T have carefully perused the speci¬ 
fication of Mr. Gurney’s patent, also 
the evidence taken before a Committee of 
the House oi Coniniuns on the advan¬ 
tages of his improvements in the lighting 
of that house, and 1 am of opinion, that 
the patent is perfectly good in law, as by 
this evidence it is clearly proved that ar¬ 
tificial light is thus produced in greater 
quantities, and of a better quality, than 
by any other means heretofore known, 
and at a saving of .00 per cent. A mate¬ 
rial benefit is consequently conferred upon 
the public, and such as is intended to be 
protected by the statute, even if the pa¬ 
tentee laid no claim to the novelty of any 
of the apparatus, or materials used. 

This construction of the law has been 
borne out by many recent decisions, but 
more particularly in the case of Crane 
against Price and others, in which judg¬ 
ment was given last term. In this case 
an .action was brought for aq infringe¬ 
ment of a patent obtained for improve¬ 
ments in the manufacture of iron, by using 
anthracite coal in combination with hot 
blast, neither of which were new, and 
both of which had been previously used 
fur that purpose, though nut in conjunc¬ 
tion. The verdict was, nevertheless, for 
the plaintiif, and Chief .Justice Tindal, 
in pronouncing judgment, observed, that 
“ if the result of a combination is either 
a new article, or a better article, or a 
cheaper article, to the public, than that 
produced by the old method, such a com¬ 
bination is an invention, or manufac¬ 
ture intended by the statute to be pro¬ 
tected Iry a patent, even when the inven¬ 
tion, or improvement, consisted in no 
more than the use of things already 
known, and acting with them in a mau- 
ner*already known, and producing ef- 

* Having already (jiven the Keport of MesHrs- 
Tlraiidc and Parkes in favuiir of tin? Hoceiiis Jjiffht— 
tJie intent of which Jieport, or at leswt of those who 
paiil for it and first gave it publicity wa.s to de¬ 
ceive the public into a belief that the Boccius 
Light is .superior to the Iliide and all others pre¬ 
viously invented, we do hut an act of equal Justice 
to Mr" (juriiey, in now laying before our readers 
the npiiiion wliirii Dr. Ure, a most competent 
authority, has at Mr. G.S instance given on the 
subject. We arc glad to find, that so faraa regards 
the Chariijg-cross phenomenon, Dr. Urc's opinion 
is perfectly in accordance with that which wa had 
ourselves previously expressed.—En. M. M. 


Doubt. 
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fttcls alreadif known^ but producing thoae 
^ects, so as to be more economicalfy, or 
henejieinlhj enjoyed, by the public.** 

Now it appears to me that the law as thus 
laid down, and recognised by the judges, 
is equally applicable to Mr. Gurney’s 
combination or materials for the produc¬ 
tion of light, even admitting that there were 
no novelty in those materials, the result 
(which is the material point at issue,) 
being the production of an article of 
commerce, which is more beneficially en¬ 
joyed by the public, as proved in so sa¬ 
tisfactory a manner by the Report of this 
Parliamentary Committee before which I 
was myself examined. 

1 have inspected, also, the drawings 
and specification of the patent obtained 


by Gottlieb Boccius, and I have likewise 
examined the light recently erected op¬ 
posite Northumberland House, in the 
Strand, known as the Boccius Light,” 
and 1 have no hesitation in pronouncing 
it to be a manifest piracy and barefaced 
imitation of Mr. Gurney’s patent. 

Having been originally consulted on 
the case of the Queen o. Bynner, whose 
patent for what is termed the '* Solar 
Lamp ” was recently repealed by a scire 
facias^ as defective, fylse, &c., I am of 
opinion that, if a simuar course was pur¬ 
sued with respect to the Boccius patent, 
a similar result would follow. 

, (Signed) Anobbw Urb. 

13, Chariotte-htrect, Itedford'Square. 

October 4, 1842. 


MATNABU’S COAL-WKIGHINO MACHINE. 



Sir,—In answer to the enquiry of a 
wharfinger in your nOSfh Number, I 
herewith enclose a rough sketch of a 
weighing machine manufactured by Mr. 
Robert Maynard, of Whittlesford, near 
Cambridge, and in common use by the 
merchants of this town for coals, &c. 

It consists of a wooden box or frame, 
containing the levers, supporting by four 
steel centres the comers of the platform 
P. The levers are connected in the in¬ 
terior of the bof, in such a manner, tjiat 
a load placed on any part of the platform 
has an equal tendenby to raise the end of 


one of the levers, which is elongated, and 
terminates with a pin fitting a hole in the 
centre of each W'eight. The weights are 
flat; the two largest w'etgh exactly 7 lbs. 
each, and both together balance 2 cwt. on 
the platform. The whole is* extremely 
portable, weighing about 50 or 60lbs.; 
size of platform 18 inches by 15; height 
from floor 6 inches. 

We have several of them in daily use; 
th^ cost us 2/. G«. each. 

I am. Sir, yours, &c., 

Charles Finch Foster. 

Cirobridgc, October 3,1812. 


ELECTRO-MAGNETIC RAILWAY LOCOMOTIVE. 
(From the Edinburgh Evening Journal.) 


A trial of this very ingenious machine, 
constructed by Mr. Davidson, was made on 
Thursday on the Edinburgh and Glasgow 
Railway, in presence of a number of gen¬ 
tlemen, many of whom were eminent for 
their scientific knowledge. The construction 


of the carriage is the first attempt which hal 
been made in this country to apply the 
powers of electro-magnetism to railway 
traffic, and from the success which attended 
this trial sanguine hopes may be entertained 
that the period is not distant when it will 
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either supersede, in many cases, the employ- 
mrat of steam, or lend a powerful aid to 
^a mighty instrument in all the operations 
in which it is at present employed. The 
carriage was impelled along the railway about 
a mile and a half, and travelled at the rate 
of upwards of four miles an hour, a rate 
which might be increased by giving greater 
power to the batteries, and enlarging the 
diameter of the wheels. We understand 
that the carriage was built at the expense of 
the Railway Company, and we cannot but 
congratulate them in having the discernment 
to employ Mr. Davidson, a gentleman of 
much practical knowledge and talent, to 
whose genius great discoveries have been 
made in electro-magnetism, by whom^ the 
carriage was projected, and to whose un¬ 
wearied exertions the practicability of the 
scheme is almost placed beyond a doubt. 

The dimensions of the carriage arc 16 feet 
long by 7 feet wide, and is propelled by 
eight powerful electro-magnets. The car¬ 
riage is supported by four wheels of 3 feet 
diameter. On each of the two axles there 
is a wooden cylinder, on which are fastened 
three bars of iron at equal distances from 
each other, and extending from end to cnr]*bf 
the cylinder. On each side of the cylinder, 
and resting on the carriage, tlierc arc two 
powerful electro-magnets. When the first 
bar on the cylinder has passed the faces of 
two of these magnets, the current of gal¬ 
vanism is then let on to the other two mag¬ 
nets. They immediately pull the second bar 
until it comes opposite them. The current 
is then cut off from these two magnets, and 
is let on to the other two. Again they pull 
the third bar until it comes opposite, and so 
on—the current of galvanism being always 
cut off from the one pair of magnets when 
it is let on to the other. 

The inaaner in which the current is cut off 
and let on is simply thus;—At each end of 
the axles there is a small wooden cylinder, 
one-half of which is covered by a hoop of 
copper; the other is divided alternately with 
copper and wood (three parts of wood and 
three of copper.) One end of the coil of 
wire which surrounds the four electro-mag¬ 
nets, presses on one of these cylinders, on 
the part which is divided with copper and 
wood : the other end of the coil presses on 
the other cylinder in the same manner. One 
end of the wires or conductors which comes 
from the battery, presses constantly on the 
undivided part iX the copper on each cylin¬ 
der. When one of the iron bars on the 
wooden cylinder has passed the faces of two 
magnets, the current of galvanism is let on 
to the other two magnets, by one end of the 
coil which surrounds the magnets, passing 
from the wood to the copper, and thereby 


forming a connexion with the battery. This 
wire continues to press on the copper until 
the iron bar has come opposite the Aces of 
the two magnets, which were thus charged 
with galvanism. On its coming into that 
position, the current is cut off from these 
two magnets, by the wire or rod of copper 
passing from the copper to the wood, and 
thereby breaking the connexion with tlie 
battery. But w’hen the wire or rod of cop¬ 
per leaves the copper on the one cylinder, it 
leaves the wood, and passes to the copper on 
the other cylinder at the other end of the 
axle, and in so doing connects the other two 
magnets with the battery, and they pull the 
next iron bar in the same manner. At the 
other end of the carriage there are other 
four magnets, and wooden cylinder, with 
iron bars arranged in the same manner. 

The battery which is used for propelling 
the machine is composed of iron and sine 
plates immersed in dilute sulphuric acid, 
the iron plates being fluted so os to exjiose 
greater surface in the same space. The 
weight propelled was about six tons. 

[We are glad to sec tliat the value of the elec¬ 
tro-magnetic agency, asa movingpower, is at 
length likely to have a fair trial. I'he plan 
of Mr. Davidson is precisely the same as 
that off'aptainTaylor, described in vol. xxxii. 
page 691; but it will no doubt be in the 
recollection of our readers, that Mr. David¬ 
son claims to have adopted that plan before 
it was patented by Captain Taylor. Sec 
Meek. Mag. vol. .33, pp. 53, 92 .—Ed. 
M.M.] 
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June 2H, 1812. 

“ An Account of Ihe Bridge over the 

Thamee, at Kiageton, Svrreg." Bg 

John Brannia Birchs (irad. Inat. C.B. 

Previoa.s to the year 1828, when the pre¬ 
sent bridge was opened to the public, the 
communication between the town of Kings¬ 
ton-upon-Thames in Surrey, and the hamlet 
of Ilampton-wick in Middlesex, was carried 
oi^ by an old and incommodious wooden 
bndge, which was so dilapidated that any 
attempt to put it intiFa substantial condition 
fur the service of the public, would have 
been equivalent to un entire rebuilding of 
the structure. 

The corporation of Kingston, therefore, 
resolved upon erecting a new bridge, on a 
design by Mr. Lapidge, their architect, and 
in the year 1825 obtained an Act of Parlia¬ 
ment, granting them the powers necessary 
for that purpose. 

The trustees appointed under the Act ap¬ 
plied to the Exchequer Bill Loan Commis- 
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sioners for pecuniary assistance to the 
amount of j^45,000, but the application 
was not eiifertainod until the working draw¬ 
ings, specification, &c. had been submitted 
to their engineer,—the late Mr. Telford, 
when he gave the following opinion :— 

Having carefully inspected all the work¬ 
ing drawings, I consider it only justice to 
Mr. Lapidge to say, that they arh very com¬ 
plete and do credit to his judgment and assi¬ 
duity ; and as the blue clay has been found 
quite across the bed of the river, I am of 
opinion that, with the precautions provided 
in the working drawings and specification, 
the work is very prcicticable, and if well 
executed will prove a substantial and useful 
edifice.” He also said, ** I have gone 
through the detailed estimates, and com¬ 
pared the same with the proposal accepted 
by the corporation, and am satisfied that 
the. works may be. ]>ropcrly executed for the 
sum therein mentioned, vix., X^*fl93(K);” 
and he stated‘‘the amount of the gtmeral 
estimaU; including tlie above sum—the ex¬ 
penses of houses and ground—the flood- 
anrhes and roads of aiiproach, ike. to be 
.£ 47 , 457 .” 

Upon receipt of this report, the Commis¬ 
sioners consented to make the required loan, 
hut it being found that the Act limited the 
amount to be raised to ^40,000, alterations 
in the structure w'cre suggested by Mr. 
liQpidge, which reeeived Mr. Telford’s ap- 
jiroval, and the works were commenced on 
the reduced scale. 

llie bridge, is of (Irecian are.hiteciture and 
consists of five elliptical arches ; it is con¬ 
structed cbietly of brick, with asidar facing. 
The abutments are t(Tniiiiated by towers, 
and the structure is surmounted by a coriiiec 
and balustrade, with galleries projecting over 
the piers. The span of the centre arch is 
60 feet, with a versed sine of 111 feet; the 
side arches are 56 feet and 52 feet span, and 
IH feet .3 inches and 16 feet 6 inches rise, 
respectively. The highest flood rises 6 feet 
above the springing line, and the Icwest 
suiuuirr level is about the same distance 
below it. The foundations are all laid upon 
the substratum uf4)lue elay. The length mf 
the bridge is 382 feet tp the extremes of the 
abutments, and the width between the balus¬ 
trades is 25 feet. The projmrtioii of the 
jiiera to the sjiaii of the arches i.s about Jth. 
Tlie roadway is formed at an inclination of 
1 in 40. 

The author then describes fully the con¬ 
struction of the abutments, piers, arches, 
and the superstructure. The work occupied 
about 2| years to the completion, the first 
stone having been laid on the 7th of Novem¬ 
ber, 1825, and the bridge opened in form on 
the 17ih of July, 1828. 


On the completion, Mr. Telford again 
made a report to the Exchequer Bill Loan 
Commissioners in these terms:—“With Mr. 
Lapidge, 1 examined the whole of the bridge 
and ap]>roaelies, and taking it for granted 
that tlie foundations of the piers and abut¬ 
ments, which are under water, and which I 
had no opportunity of inspecting while in 
progress, are according to the working draw¬ 
ings, all the other parts are found in a very 
perfect state, executed in a workmau-like 
manner.” 

The bridge has in everf respect answered 
the object for which it was intended, and it 
has justified the good opinion Mr. Telford 
originally formed of it. 

Diving the fourteen years which have 
elapsed since its erection, it has required 
none other than the most trifling repairs, and 
the expc{;tations of the trustees have been 
realizcil by the tolls having paid the allotted 
portion of the principal, up to the present 
time, as well as the interest of the money 
borrowed for its execution, and the cost of it 
did not exceed the amount of the estimate. 

I'he coininunicatioii was accomjianied by 
sevfu remarkably well-executed drawings, 
showing accurately all the details of the con¬ 
struction, and the Paper contained all the 
quantities of materials in the work, together 
with Mr. Telford's reports upon it, with 
other documents of interest. 


” Doscription of the Harbour of Port Tal¬ 
bot (Glamori/anshire).** By Henry Ro- 
binsson Palmer^ V. P, But, C, E. 

The harbour described in this communi¬ 
cation is situ.ated upon the outfall of the 
river Avon, on the eastern shore of Swansea 
B.ay. The adjacent mountainous district 
terminates abriqitly at about half a mile 
from the shore, in a tract of marshy land, for 
the most part composed of sand, with de¬ 
tached lied.s of clay and peat of various thick¬ 
ness, at about 10 feet below the surface. 

The river, which, at its issue from its 
rocky channel, had been diverted from its 
course by accumulations of sand, nearly at 
right ^gles with its point of discharge into 
the sea, would appear at some period to 
have had a direct channel thither. It has 
been the object of the author, by whom the 
works were designed and executed, to re¬ 
store this obvious course for the land water, 
and by means of embankments, to convert 
into a dock that portion ol^the old channel 
which extends through the marshes. A new 
channel has also been formed from the out¬ 
fall to a convenient part of the dock, with a 
lock 43 feet in width for the passage of ves¬ 
sels. 

As the works were undertaken by a few 
private individuals, every proper economy 
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was enjoined; and in order to diminish 
the expense of excavating by manual labour a 
channel of 100 feet wide and a mile in length, 
Mr. John Vigurs (whose extensive tin-plate 
and copper works are situated in the ad¬ 
joining valley) proposed that the new chan¬ 
nel should be formed by the force of the 
land floods, which descend with great impe¬ 
tuosity. A trench of 20 feet wide by 10 feet 
deep, was therefore cut in the line of the 
proposed channel; and a few days after it 
was finished, a heavy land flood descending 
from the mountaiiA rushed through it, car¬ 
rying out to sea from the sides and bottom 
of the trench an immense quantity of the 
soil. Every succeeding flood increased the 
size of the trench, and by judicious guidance 
of this natural excavator, the channel was 
formed of the requisite dimensions; and it is 
now generally kept clear from accumulation 
by the land floods, but in dry seasons by the 
sluices in the lock-gates. Tlic bed of the 
channel is stated to form a regular inclined 
plane of more than a mile in length, free 
from a shoal or any other impediment. 

Tlie confluence of the two channels has 
been rendered permanent, by a pier of qpp. 
per slag, with on active slope of five to one. 
When finished, this pier will extend full half 
a mile in length. 

The paper then describes generally the 
ordinary modes of construction adopted in 
the works, and more particularly the lock, 
the cill of which is 2^1 feet below the level 
of an ordinary spring tide: the coping is 2 
feet above that level, and the gates are 25 
feet 6 inches high. 

The fabric of the lock is composed of hard 
silicious sandstone, cemented with blue lias 
lime mortar. The ashlar work of the walls 
is 4 feet in thickness, with counterforts, and 
the spaces between tliein are filled with rub¬ 
ble, grouted with liinc and sand. The whole 
thickness of the walls may therefore be 
taken at 8 feet, excepting at their bases, 
where they arc 10 feet, 'fhe walls rest in 
part upon an inverted arch, three feet in 
thickness, and the whole mass, including the 
invert, rests upon a concrete of large and 
small rubble. * 

The harbour is stated to be in immediate 
connexion with extensive copper and tin¬ 
plate works, and also with a great extent of 
coal-beds bordering the valley of the Avon, 
and the trade is rapidly increasing, its posi¬ 
tion in the Bjpstol Cbanmd being highly 
favourable to a foreign trade. 

A plan of the harbour, with the streams 
and channels, and a transverse section of the 
lock accompanied the paper. 


THK WATER aUBSTIOK — UNVILTBRED 

water deleterious to health and 
destructive to live. 

Sir,—1 propose to prove, 

Firnt, that impure water is injurious to 
health and life ; and. 

Secondly, that the water, particvlarly, 
supplied by the water monopolies of London 
is impure, and, at the present season, from 
the fall and decomposition of veyelable mat¬ 
ter, a primary cause of the auymenting mor¬ 
tality of the metropolis. 

First. To prove this department of my 
case, 1 call— 

Hippocrates, the Father of Medicine, who 
Rays, “ To distinguish that water which is 
wholesome is of the. first importanee to 
health, for a train of evils are the conse¬ 
quence of the use of bad water.** 

J>r. Griffiths. —“ With regard to the water 
in use, we cannot be tdo scrupulous; tlie 
purity of this element being almost of equal 
importaiu.% to us w'ith the air we breathe** 
Hr. F. Hoffman. —“ If every physician 
would make it his practice carefully to exa¬ 
mine into the quality qf the water used in 
the houses he visits, he might confidently 
hope to practisit with more benefit to his 
patients.” , 

/>r. Mead, afliT speaking of poisonous 
axhalations and airs, observes, that impure 
w'ater ” must be ne(U*ssarily almost equally 
fatal and dangerous.** lie adds, ” a late 
authority, by searching into the first accounts 
of the .scurvy, finds that the origin of it was, 
in all times anti places, charged upon the 
use of unwholesome water.** 

Dr. Lind ascribes the scurvy {inter alia) 
to those ” who are obliged to drink unwhole¬ 
some water.** 

Dr. Harrison. —” Tlie dry rot in sheep 
has its cause in the poisonous residuum of 
water. A flock of sheep will rot in one 
day; or, on some water meadows, when the. 
weather is sultry, in half an hour.” 

M. Cabanis. —” Water loaded with putrid 
vegetable matters, or with earthy substances, 
acts in a very pernicious manner on the sto¬ 
mach, and the other organs of digestion; 
producing diflerent kindb of diseases, br>th 
acute and chronical ♦ * they blunt the 

sensibility, enervate the muscular force, and 
dispose to all cold anti slow diseases.** 

Dr. W. Lambe .—” It is tlie putrescent 
matter which is the must noxious principle 
of common water * * ♦ sometimes the 
stomach feels as if it would tmrst: some¬ 
times the sensation is, as if a cord were tied 
round the midtile qf the body.** ♦ • ♦ 

“ The peculiar noxious principle of bad 
water is nothing but the corrupted animal 
and vegetable matters with which they are 
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impregnated; ihm matter$ are, therrfore, 
poisonous.’* 

(What must the water be into which the 
common sewers of upwards of a million of 
human beings pour their iiltli daily ?) 

Dr. Ure. —“ It cannot but be an interest¬ 
ing object to ascertain the component parts 
and qualities qf the water daily consumed 
by the inhabitants of large cities. A very 
minute portion qf unwholesome water, daily 
taken, may constitute the principal cause of 
the diflcT'cnccs in salubrity which are observ¬ 
able in different places." 

Mr. Abemethy. —" Diseases have been 
excited by water, and therefore it is neees~ 
sary that whatever is used should be as pure 
as possible.” 

Sir Henry Halford and Lord Whameliffe. 
—A constant supply of pure and whole- 
some water is essential to the health and 
comfort of the inhabitants of this great and 
thickly-peopled metropolis." 

1 trust the above witnesses will be held 
sufficient to establish my first proposition ; 
and I now, therefore, proceed to my second, 
in order to fasten these evils upon the right 
shoulders, to wit, tbc water monopolists of 
London. 

Dr. James Johnson. —Question—** Have 
you, in your ptacticc, met witli any injurious 
rffects from the use of Thames water ? " 

Answer—** Yes; 1 was informed by Mr. 
Ibell, Waterloo-place, who has a great many 
young women employed in the millinery bu¬ 
siness, that several of the young people have 
betm repeatedly affected with bowel com¬ 
plaints ; but that if they went out of town a 
few days, and drank other water, the complaint 
subsided, but often returned again on their 
again drinking this water. I am the medical 
attendant on this establishment." 

Mr. William Ibell. —** Have you reason 
to think that the health of any of your family 
has been injured by the use of this water ? 
Most assuredly. In what way ? Rather 
progr(;8sively. I employ a number of females 
in my business, who are from the country, 
attd they arc frequently affectcil, and also 
my family general; tlu‘y appear at first 
pallid, and then l^cadacbe comes on, an^ 
they become affected in their bowels; 1 have 
had seven or eight at a time thus affected; 
when it has been so fur two or three days, 1 
then change the water to pump water, and 
in less than three days the effect is gone. It 
was the same when I resided in the city, and 
there it was I first discovered the cause to be 
in the water; and at that time I used the 
New River water. So that the same pro¬ 
portion of effect was produced from the use 
of the New River water, as from the use of 
the Thames water ? Yes, nearly so; but the 
water of the New River is not so full of 
fibres as that of the Thames. 


Sir John Hall. —" Have you any observa¬ 
tion to make on the state of the water ? " 
(St. Katharine’s Docks.) 

‘* 1 came to the docks, and found the 
water very impure, and could not use it: 
the clothes that were washed in it were dyed, 
and made of a bad colour." 

** Can you use it for culinary purposes ?" 

*‘ No; not without filtering." 

Dr. Paris. —" My opinion, as a physi¬ 
cian, is, tliat the water (Thames water) is 
injurious to health. I visited a family who 
were all ill, in the autumn, and I believe 
their illness arose from drinking the water 
on coming to town; they changed the 
water, and drank other water, and got 
well.’’ ♦ * * “ As a physician, who 

has devoted much attention to the subject, I 
cannot find terms sufficiently expressive of 
the awful effects it may be likely to produce 
upon the health, and even lives of the in¬ 
habitants." 

Dr. Yeates. —** I should say of this water, 
that it is *not wholesome: I mean the ob¬ 
servation to apply to any Thames water in 
and about London.” 

Dr. W. Somerville. —** It seems to me 
thal the question of the purity of the water 
has been placed on a very erroneous footing 
by many, who say tliat there is no ingredient 
in the Wider in London to produce disease: 
this reasoning would equally apply to water 
taken from the pan qfa water-closet.” 

Dr. Hooper. —" The daily use of impure 
water (speaking of the water supplied by one 
of the Companies) has a tendency to pro¬ 
duce or is the cause of many diseases, and 
it is a question of much importance whether 
R\ich matters iit the stomach do not greatly 
contribute to the production of that state of 
faulty digestion and impurity of blood, of 
which the inhabitants of this and other large 
cities arc constantly complaining." 

Mr. Keate. —“ By the aid of filtering 
machines, and a steam kitchen, I endeavour 
to avert from my family the mischi^ and 
dangers which I should otherwise apprehend 
from the use of the sad compound (Thames 
water) which is laid into niy house." 

The ^edico-Chirurgical Review, vol. iv. 
p. 207.—" A time must come when the 
people qf London will open their eyes to this 
scene qf corruption, veiled and concealed as 
it is by iron tubes and stone pavements. 
We are not among the idolaters of the 
ancients; but we do admire^ the delicacy of 
their taste, in expending so much labour and 
wealth in commanding abundant supplies of 
pure and salubrious water for the * Everlast¬ 
ing City.’" 

Mr. William Clapp,—” All sorts of im¬ 
purities are found in the Thames water; in 
my opinion as a professional man, the water 
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is decidedly impure and injurious; hur^l 
in the eoFtreme.'* 

The Royal CommtMtoners, Dr. Royet, 
W. T. Brande, and Thomas Telford.^ 
** We have endeavoured to gtun information 
from various sources, respecting the state 
and purity of the Thames water, and its 
general fitness for domestic use; and from 
such inquiries it appears proved to us, that 
the quality of the water within certain limits, 
included in what may be called the London 
district, has sufferdtt a gradual deterioration 
within the last ten or twelve years. We 
found this opinioif upon the well-ascertained 
iiict of the disappearance of fish from those 
parts of the river, to such an extent gs to 
have led to the almost entire destruction of 
the fisherman’s trade between Putney Bridge 
and Greenwich; and upon the circumstance 
that the eels imported from Holland can 
now with great difficulty be kept alive in 
tliose parts of the Thames where they were 
formerly preserved in perfect health. We 
also learn that the fishmongers in London 
find it impossible to preserve live fish/or any 
length of time in water from the same d^ 
trietj' 

Dr. Bostoek. —** It appears that the water 
of the Thames, as it approaches the metro¬ 
polis, becomes loaded with a quantity of filth 
which renders it disgusting to the senses, 
and improper to be employed in the prepara¬ 
tion of food.** ♦ ♦ * Two bottles 
were sent to me for inspection, one contain¬ 
ing the water of the Thames, the other con¬ 
taining water taken from the same source 
efter /taeiap been filtered : the former exhi¬ 
bited the tuual appearance, while the latter 
was petfeetly free from visible impurities, 
and had lost all unpleasant flavour or odour. 
I think, therefore, wo may conclude tliat 
the procese filtration, \f properly con¬ 
ducted, would be in all respects rmexcep- 
tionable, provided a sufficient quantity of 
water could be procured by this means for 
the supply of the metropolis.” 

Surely it is unnecessary to crowd your 
columns with additional proofs of my second 
position, hence I shall not make eAracts 
from the evidence of Dr. Brodie, Dr. 
Turner, Dr. Hume, Dr. Macmichael, Dr, 
Bree, Mr. Thomas, the President of the 
College of Surgeons, &c. 1 have struck 

out many unnecessary words in the extracts 
1 have given, in ^er to save the space of 
your Journal, ana the time of your readers. 
I therefore conclude with the following, not 
impertinent inquiry: Why is it that in the 
increaAng moii^ty which the recent weekly 
bills exhibit, the remedy Dr. Bostoek sug¬ 
gests, and which it was stated in the House 
of Lords, could be at once supplied, is not 
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called for by the unanimous voice of the 
various organs of public opinion ? 

1 liave the honour to be, Sir, 

Your obedient servant, 

B. 

Grafton street, Sept. 2S, 1812. 


ABSTRACTS OF SFKCIFICATIONS OF ENGLISH 
PATENTS RECENTLY ENROLLED. 

Thomas RussellCrampton, of South- 

WARK-SaUARE, ENGINEER, AND JOHN 

CooFB Hadoan, of Liverpool-strebt, 
Saint Pancras, Civil ENaiNBERs, 
certain improvements m steam-engines and 
railway carriages. Patent dated, February 
15, 1812. 

These improvements comprise, first, an 
improved method of reversing, and varying 
or altering the cut off of the steam, by vary¬ 
ing the position or inclination of one eccen¬ 
tric rod to each cylinder of locomotive, sta¬ 
tionary, and marine steam-engines; second, 
an improved method of altering the lead of 
admission, by giving various inclinations to 
the valve-rods of locomotive, stationary, and 
marine steam-engines; third, an improved 
method of cutting ofi* and of varying the lead 
of admission, (without increasing or dimi¬ 
nishing tlie traverse of the slide-valve,) by 
varying the inclinations of the eccentric rods 
of locomotive steam-engines; fourth, a me¬ 
thod of diminishing the friction of the slide- 
valves of locomotive, stationary, and marine 
steam-engines, by the application of im¬ 
proved piston.4 to such slide-valves; fifth, 
an improved method of regulating or alter¬ 
ing the admi8.sion of steam, in its passage 
from the slide-valve box to the in.side of the 
cylinder of locomotive, stationary, and ma¬ 
rine steam-engines, independent of the action 
of the slide-valves; sixth, an improved me¬ 
thod of using steam expansively in locomo¬ 
tive steam-engines, by increasing the size of 
the cylinder, and applying a regulator, or 
throttle-valve, to each cylinder; seventh, a 
method of lowering the centre of*gravity of 
locomotive steam-engines, by improved ar¬ 
rangements and combinations of the various 
parts; eighth, an improved method of con¬ 
structing the tubular boilers of locomotive 
steam-engines, by lowering the position of 
the tubes, and applying a bridge across the 
fire-box; ninth, the application to locomo¬ 
tive steam-engines and railway carriages of 
cylindrical wheels, with outside flanches 
fitted to axles which will allow each wheel 
to run independent of the other; tenth, the 
affording additional security to locomotive 
steam-engines, by the addition thereto of 
extra (safety) wheels or sledges; eleventh, 
the application to railway carriages of springs 
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formed by levers acting upon and twisting 
bars or tubes of steel; twelfth, the applica> 
tioii to railway carriages and locomotive 
steam-engines of wheels with felloes of wood, 
papier raachtki, or other suitable material, 
tightened by a bevelled ring or circular 
wedge; thirteen, the application to railway 
carriages and locomotive steam-engines of 
wheels formed witii wooden felloes, simul¬ 
taneously compressed by being forced through 
a conical ring, or by means of an improved 
arrangement of screws or hydraulic presses. 
The details of each of these several improve¬ 
ments arc very minutely described, and il¬ 
lustrated by numerous drawings. 

Claim. —“ We claim the several improve¬ 
ments enumerated and described, and their 
use, cither separately or when combined 
with each other; but we make no claim to 
such old and well-known means as may have 
l)een incidentally mentioned or referred to." 

The “ old and well-known means " ought 
to have been particularly distinguished fnuu 
the new, that the public might know what 
they arc at liberty to use without the license 
of the patentees, and what not. 

Al.liXAXOKR RoUSSKAIT, OVTIfK NtRANO, 
MANtivACTiruBH, Jor certain improvements 
in Jire-annA (A communication from a 
foreigner residing abroad.) February I.*!, 
1842. 

Every time the gun is cocked, the action 
of cocking brings round on the nipple a de¬ 
tonating cap, ready fur the hammer to strike 
ujion. 

A gootl idea, and well carried out. 

John Birkiiv, of Ufckr Uawkirlds, 
Carr Manukaotorisr, ybe improvements 
in the manufacture wire cards, February 
25, 1842. 

Of these " improvements," one consists 
in passing the teeth through a thin metal 
plate attached to the face of the back of the 
card, and thereby keeping them more regu- 
harly apart; a second, in making the backs 
of paper or pasteboard; and a third, in 
making the wires stronger, by making them 
longer, but bent into a zig-sag or spinil form 
in the stem, or at the crown. 

The object of all the recent improvements 
in cards has been, to*mnke them as pliable 
as possible; and hence the introduction of 
caoutchouc backs, w'hich has been the sub¬ 
ject of so much exitensive litigation. The 
first and second of the present improvements 
are improvements in a retrograde direction; 
the third presents the likelihood of consider¬ 
able ntility. 

Benjamin Gillott, of Great Saf- 
FRo.y-Hii.L, Cutler, for improvements in 
heating and ventilating. February 26,1842. 

If the heated air is required to be suitable 
for respiration, it is to be forced through a 


reservoir of water; if otherwise, through a 
chamber filled with hot metal plates. The 
forcing apparatus, in both cases, is a fanner 
of the ordinary construction. 

An open vessel of water placed on the top 
of a close stove, or in an apartment heated 
by pipes, will produce the requisite moisture, 
in a much mure effectual manner than that 
now proposed. For the obtaining of dry 
hot air, the hot metal plate apparatus is an 
evident superfluity. 

William Hancock^Jun., or Amwell- 
STREET, for certain improvements in combs 
and brushes. March 21, 1842. 

The "improvements in combs" relate to 
that class of combs which are employed in 
grooming hur.ses, commonly called curry¬ 
combs, and consist in making the backs or 
stocks thereof flexible, instead of stiff, and 
unyielding as heretofore. This is effected 
by taking si piece of wiro card (such os is 
used for carding machines) of the required 
shape, and doing over the back of it with 
two or three coats of a solution of caout¬ 
chouc, or any other strong flexible cement, 
(bnt prcterriiig the former) and when it is 
in a sticky state, laying on a piece of leather, 
or frit, or thin vrnrer of wood, (to the un¬ 
derside of which has been given a coating of 
the same solution, and while that coating is 
also in a sticky state,) and pressing the 
whole togetlicr. Wlien the cement has set¬ 
tled and the junction of the parts of which 
the back is thus composed is complete, 
there is inserted, for greater security, a 
number of small pins all round the edges, 
or the edges are sewn togetlier with wire or 
strong thread. 

The ** imjiroverarnts in brushes" are of 
two sorts, one relating to those descriptions 
of brushes which arc chiefly employed in 
what may bo termed dry brushing, as hair 
brushes, clothes bruslies, horse brushes, ma¬ 
chine brushes, &c., and the other relating to 
brushes employed for painting, colouring, 
varnishing, white-washing, plastering and 
other like purposes. 

With respect to the class of brushes 
chic% employed in dry bruriiing, the im¬ 
provements consist principally in making 
the backs like those of the currycombs, 
flexible, instead of stiff, and unyielding as 
heretofore, or in making the brushes of a 
circular or otlier curvilincal form by fixing 
the bristles, or hairs iu a flexible back, form¬ 
ed in manner after mentivued, and then at¬ 
taching that flexible back toa solid back, made 
of the particular curvilineal form desired. 
When the whole of tlie back is to bn made 
permanently flexible, the mode of proceeding 
is the same generally as that beforo specified 
with respect to the flexible backs for curry¬ 
combs ; only that in the case of bur and 
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otber bnishea, to which it is desirable to 
give as much springiness as possible, a 
thin piece of metal, or whalebone, or horn, 
is inserted between the under and top pieces 
of the back, or the top piece is m^e to 
diminish gradually in thickness from the 
handle to the outer extremity. In making 
brushes of a circular, or other cnrvilincol 
form, the solid back may be either of wood, 
or metal, or any other sufficiently strong 
substanee. If the brush is of the sort called 
a wheel brush, the ISelid disk should have a 
groove cut out all round its periphery for 
the reception of the flexible back, which 
may be composed of leather, canvass, felt, 
or other firm but yielding substance,* and 
have the bristles, or hairs attached to it, by 
the usual method of drawing; or if it is a 
cylindrical brush, the solid cylinder should 
have a spiral groove rut out on its external 
surface, with such distances between the 
threads, that when the flexible belt of bristles 
or hairs is wound romid it, the whole sur¬ 
face of the cylinder may be equally covered 
with the bristles or hairs. And in every 
case, whether the brush is of the wheel ^or 
cylindrical, or any other cnrvilincal form, 
the patentee recommends, that grooves should 
be made in the solid back for the reception 
of the flexible back, as being a mure secure 
mode than any other of connecting the two 
together. Tlic flexible back may be secured 
in the grooves, either by any suitable cement, 
or by nails or pins, or screws. It is sonic- 
times of importaiiee to be able to expand 
brushes, or parts of brushes when inserted 
in jiarticular situations, as boilers, flues, 
cannon, See .; and under circumstances which 
cannot be met by any deteriniuate form, or 
any degree of flexibility wliich can be pre¬ 
viously given to the brushes; and to pro¬ 
vide for sifth cases, Mr. Hancock attaches 
to the under piece of the back of a flexible 
backed brush, or to the part or parts of the 
back requiring to be occasionally expanded, a 
piece, or pieces of sheet caoutchouc, or of 
cotton varnislicd with a solution of caout¬ 
chouc, by uniting the edges of such piece or 
pieces to the back, in such manner, thtt the 
included space, or spaces, shall be air-tight, 
(at least sufficiently so for practical pur¬ 
poses,) and then connects the included space 
or spaces, with a tube or tubes, leading to a 
screw-plug, in the handle of the brush, by 
opening and intrqd^^dng air through which 
the brush can be inflated, cither wholly, or 
in parts only, according to the arrangements 
made for the purpose. Where there are two 
or more parts of the brush having such dis¬ 
tinct tubular communications with the screw- 
plug in tiie handle, there must, of course, be 
separate stop-cocks to each. Other brushes 
there are, which have habitually, or occasion¬ 


ally to be used in water, as bath bmshes, 
liatters* brushes, &c., and to protect these 
from being loosened by the water, the pa¬ 
tentee attaches to the under side of the flex¬ 
ible backs, before drawing the hairs, or 
bristles, a piece of India-rubber waterproof 
cloth, and that by means of a solution of 
caoutcliouc, or any other efficient cement. 
It sometimes happens that the flexure re¬ 
quired to be given to a brush when using it, 
is in a direction opposite to that which re¬ 
sults from pressing the face of a flexible 
backed brush against any other body, that is 
to say, inwards, instead of outwards, and 
when a brusli of this sort is reipiired, the 
patentee constructs it in the following man¬ 
ner : To the two ends of a solid and slightly 
arched back of wood, or other sufficiently 
strong substance, he attaches a second back, 
which is flexible, and has the bristles, or 
hairs fixed in it, (exactly after the manner 
of the cord of a bow,) so that when the face 
of tlic brush is pressed against anytliing, the 
yielding takes place ujiwards, or outwards 
towards the solid arched back of wood. 

The specification of the iiuprovemcnts in 
that class of bruslies which are employed for 
painting, colouring, varnishing^ white-wash¬ 
ing, plastering, and other liki; purposes, is 
introduced by the observation, that bruslies 
most commonly used fur these purposes, 
(the plastering excepted,) are made of a 
round form, and with wooden handles, 
round which the hairs or liristles arc se¬ 
cured by string; and that, in consequence 
of the liability of the wood to contract and 
expand, according to the degrceji of heat ood 
moisture to which it is exposi'd, the hairs or 
bristles bce.ome frequently loose and drop 
out, and brushes which in a colil or temper¬ 
ate climate are perfectly tight and sound, 
fall to pieces when exported to hot and 
warm (dimates. The. improvements, there¬ 
fore, consist in so constructing all such 
brushes, tliat the huudic and brush shall re¬ 
main firmly fastened together under ail va¬ 
riations of temperature, and whetligr exposed 
or not exposed to wet and damp, that is to 
say^ in so far as such fastening depends on 
the mechanical construction of tlic articles. 
With this view, tiie patentee constructs his 
brush, (a capital article,) as follows. He 
inserts the knot of hairs or bristles, of which 
the brush is to be formed, into a round 
socket of tin, and then passc.8 a taper ferule, 
also of tin, down the centre of the knot of hairs 
or bristles, and through an orifice in the centre 
of the socket, taking care so lv« proportion the 
quantity of hairs or bristles in the knot to the 
dimensions of the socket and ferule, that 
when the ferule lias been pressed down as far 
as it will go, the ends of the surrounding 
hairs or bristles NiU be so firmly compxes^ 
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between the socket and feniki as to require 
no farther fastening. A taper handle, which 
may be either of wood or metal, fits into the 
ferule, and can be detached from the brush 
when not in use. The socket and ferule 
should be externally soldered together at the 
orifice in the socket; and for^the sake of 
greater security in the case of brushes of a 
large diameter, the ends of the hairs or 
bristles, b^-sides being compressed laterally 
between the ferule and socket, may also be 
imbedded or set in pitch, or other suitable 
cement, according to the ordinary pan me¬ 
thod of construction. 


NOTES AND NOTICES. 

Iron There are now in tho iron sliip- 

buUdina-yard of Mr. John Laird, of North Birken¬ 
head, two vessels of rather singular construction. 
Tho first vessel is intended for a floating-light for 
the entrance of the Mer 8 e 3 \ It is much longer 
than the present light-ships, and is expected to 
have less motion, even in a rough sea, than the 
•short wood vessels now in use. It will be ready 
for sea in about two months. The second vessel is 
building for the lion, the East India Company; it 
Is intended for a pilot-boat in the Ifooghly. Unlike 
our pilot-boats, which are small, it is of 200 tons 
burden, and of more than ordinary breadth of beam. 
Its interior is to be completely finished in Liverpool. 
In the hold will be large tanks for liolding water 
with which, it appears, the pilot-boats on the Cal¬ 
cutta station always go to sea, that, in the event of 
falling in with ships short of water, they may sup¬ 
ply them with so indispensable an article. The 
cabin will be a spacious apartment, lofty and well 
ventilated, with berths all round for the pilots. Wc 
need scarcely add, after tho heading of this para¬ 
graph, that, except the decks and the cabins, these 
vessels are wholly built of Iron. They are well 
worth the Inspection of all who take an Interest in 
naval architecture .—Livwpool Albion, 

Blasting by GalvanUm,'-^T\\e following is an ex¬ 
tract from the letter of a Dunbar correspondent 
of the Kdinbur^ Evening Conrant^ dated Septem¬ 
ber Ifl.—Mr. Lyon, of Glasgow, tho contractor 
for the new harbour here, has lately introduced that 
wonderful agent, the galvanic battery, to aid him 
in his extensive blasting operations. Several ex¬ 
plosions of considerable magnitude have recently 
t iken place. The largest contained GO lbs. of powder, 
distributed in five bores of great depth. The bores 
were placed so as mutually to assist each other, 
and the conducting wires so arranged, that the 
whole live were fired simultaneously by one battery. 
It was expected that by this method the eflcct 
would be much greater than exploding the snots 
singly, and the almost incredible quantity of /ock 
thrown down showed the correctness of the antici¬ 
pation. In another instance, in order to throw 
down a part of the celebrated Castle of Dunbar, 
three bores (15 feet in depth) were run obliquely 
into the rock below the foundation. They were 
exploded together, and lifted from Its bed, in one 
unbroken and compact mass, a body of masonry 
weighing not less than 150 tons. These experi¬ 
ments have been conducted by Mr. Robert Tlioiiiaon, 
a young engineer in Mr. Lyon’s employment.” 

CoQuiehme CanoaM.—M. Vall6, a colour-maker, 
observing the injury caused to the works of some of 
the greatest masters by the influence of the atmo¬ 
sphere upon the canvass,has invented a 8o]utiun(said 
to be of caoutchouc) which, although applied to both 
sides of the canvass, leaves it sufficiently elastic to 
prevent Tracking, and secures it against the action 


of the atmosphere. To this he adds a peculiar kind 
of varnish for the painting, which is said to defy 
the ravages of time. 

JftntafiirePcril/ocA:.—-Messrs. Chubb and Son have 
just completed a most extraordinary piece of minute 
workmanship. It consists of an extremely small 
detector padlock made of gold, and weighing only 

grains, but containing all the ordinary mecha¬ 
nism, and even the detecting apparatus of a com¬ 
plete lock. This miniature specimen of the lock¬ 
smith's art is set In a ring not larger than those 
in ordinary use, and the proportions are so minute 
that, except upon close inspection, the skill which 
has been expended upon it would escape observa¬ 
tion. Tlie Times observer of this prodig}' of art, 
“ it seems only a subject of regret that so much in¬ 
genuity should have been expended in producing a 
perfectly useless toy.” In the justice of this remark 
we entirely concur. 

The tunnel on the line of the Shef¬ 
field and Manchester Railway will be three miles 
in length, upwards of GOO feet below the surface or 
summit of the hill at its greatest height, and in 
rock formation throughout its entire length. Tlie 
works were projected and commenced upwards of 
two years ago, under the direction of Charles Vig- 
nolcs. Esq. Five shafts were opened, at about half 
a mile distant from each other, for the purpose of 
proving the formation, of facilitating the driving of 
the dri^-ways, and ultimately, of ventilating the 
tunnel. Whilst these were in progress, the drift¬ 
ways were carried on from each side, or face, of the 
mountain; the distance, or length, driven, on the 
e^rttern side, extending to nearly 1,000 yards, and 
from the next shaft 180 yards. The juirction be¬ 
tween these two portions of the drift-way was 
efibeted on the 17th Sept., and the levels, when 
checked, on a tic-boiich, at the point of meeting, 
had varied but nine decimals, or one inch nearly, 
and the range was within less than two inches of 
being geometrically true. When it is considered 
that this has been attained whilst driving upwards 
of half a mile through hard rork formation, it must 
be admitted to be highly creditable to the parlies 
engaged in directing it.—DaA. Even. Post. 

French Steamers.^Tho Railway Moniteur gives 
the following list of steamers now building for the 
French government. 

Name. Fort. Enoinekr. 


Darien 

Cherbourgh^ 

Ulloa 

Ditto 


Christ. Columbus Brest 


Magellan 

Ditto • 

j 

Cacique 

L’Orient 

\ 

Eldorado 

Ditto 

/ 

Carib 

Ditto 


Canada 

Brest 


Labrador 

Toulon 


Orinoco 

Ditto 


Albatross 

Ditto 


Orcenland 

Rochefort 


Monlieziima 

Ditto 


Panama 

Ditto 

/ 

Esparlor 

Indret 


Caimar 

Ditto 

} 

Phoque 

Bichwillcr 

> 

Gian 

Ditto 

; 

Cuvier 

L'Orieut 



450 II. p. 

M. Cave of Paris. 


Gov. Steam Factory 
liidret. 


M, Schneider,of Creu- 
xot. 


M. Ilallette, of Arras. 

220 H.p. 

M. Pauwels, 

M. Stehelin. 

Miller, Ravenhtll Be 
Co. of London. 


“f- 

Intending Patentees may be supplied 
gratis with Instructions^ by application (post* 
paidj to Messrs. J. C. Robertson and Co.^ 
166, Fleet*streetj by whosn is kept the only 
Complete Registry of Patents Extant 
form 1617 to the present timej. 
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THK '‘BRA STEAMER AND ZANUBb’s EXPANSION AND CONDENSING SYSTEMS. 


The favourite passaj^e boat between 
London and Richmond during the past 
season has been the Era Steamer; but of 
those who have travelled by her, perhaps 
not one in a thousand has cared to inquire 
how the excellent performances, for which 
she is remarkable, have been accomplished, 
or indeed ever imagined that there is any¬ 
thing in or about her diiierent from other 
steam vessels, beyond, perhaps, a little 
more skill and attention in management. 
A visit to the engine room of this vessel 
will, however, soon satisfy any intelligent 
inquirer who is moderately conversant 
with the steam-engine, that there is not 
only much in the construction of her ma¬ 
chinery which is new', but that there are 
advantages resulting from this novelty, 
far beyond any which a mere above-deck 
survey would suggest. 

The engine is on Woolf’s plan, that is, 
with two cylinders, one smaller than the 
other, in t(}c proportion of 3 to 1, and 
the steam, of course, is W'orked expan¬ 
sively; but certain additions have been 
made to Woolf’s arrangement, by which 
the gain from expansion is carried to a 
much greater extent than it has ever 
been before. According to IVIr. Zander, 
the inventor of these additions, the Era 
performs hy his improved means of ex¬ 
pansion three times the duty of an engine 
worked in the common way without ex¬ 
pansion; or, in other w'ords, is worked 
at a saving to the owner of two-thirds of 
the ordinary expenditure for fuel; and 
from the data and calculations which we 
shall presently lay before our readers, 
there is every reason to believe, that this 
is by no means an exaggerated statement 
of the gain realised. JNor is this all; for 
though the steam is usually worked at 
about 40 lbs. pressure, while most of the 
other vessels which ply above bridge arc 
worked at 7 lbs. and 10 lbs., tliesaine ad¬ 
ditions to the machinery, hy which the 
great economy in fuel is effected, are of 
such a nature as to obviate all danger on 
the score of excess of pressure. 

The additions to which wc refer form 
part of a series of improvements for which 
Mr. Zander took out a patent more than 
three years ago, (June 17, 1839;) and 
the real history of the Era we under¬ 
stand to be, that, though plying as an 


ordinary passage-boat between London 
and Richmond, she w'as fitted out for the 
more immediate and express purpose of 
testing, on a practical scale of sufficient 
magnitude, the efficiency of Mr. Zander’s 
system of expansion and other improve¬ 
ments before bringing them more pro¬ 
minently under the notice of the public. 
The Era was in constant daily work 
during the whole of the season of 1841, 
as well as that which has just terminated; 
so that the results wc have now to speak 
of are not those of any holiday trial, or a 
dozen such trials, but the result of more 
than a twelvemonth's continual workings 
under almost every possible variety of 
seasons and circumstances. 

The description given by Mr. Zander, 
(who is a native of Sw'eden,) of his sys¬ 
tem of expansion, in his Specification, 
has the defects to be expected at the 
hlinds of a person describing, in a lan¬ 
guage not his own, things which it is 
least of all easy to describe in any other 
than one’s vernacular tongue; but it is 
so distinct and clear, nevertheless, that 
w'e prefer giving it as we find it, to 
any version of our own. Wc have great 
pleasure in adding, that, should any of 
our readers desire to refer from our pages 
to Mr. Zander himself, they will meet 
with a degree of sincerity, modesty, and 
singlemindedncss, which are not always, 
or indeed often the accompaniments of 
inventive genius and scientific acquire¬ 
ments. 

“ 1 will suppose,” says Mr. Zander, 
referring to a drawing, of which fig. 1, 
on our front page is a copy, “ that K is a 
steam boiler of a capacity to contain nine 
cubic feet of steam put into a boiling 
state.” 

y 

“ A is the furnace; b the water line in the 
boiler; C is an open box filled with five 
cubic fet't water, and fixed to the upper part 
of tlie boiler in such a manner that the steam 
from the boiler surrounds the water on all 
sides, or tlie sides of tjte box. It will be 
plain that the water in the box C is by the 
steam in the boiler heated to the same tem¬ 
perature whidi it Itself possesses, after which 
it goes out in the atmosphere through the 
pipe (I. When now the cock e is closed, the 
steam increases in power (or pressure,) but 
in ail inconsiderable degree, because the water 
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a Fig. 6. 



a a 

whleB Mxaids ill tlie boi C receives the steam same heat as the surrounding steam, after 
and its heat, until the same has acquired the which tiie pressure of their steam rises, but 

A A 2 
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alwn}’h in rcjunl proporlioii, with lhi> iiirrensc 
of the U'lnpcratun* of thu water in the 
br>\ C. Sn])pose now that thu safety venti¬ 
lator, (safety valve ?) to be loaded, 
with, for instance, live pounds on every 
aqiuirc inch of Us sectional area. When tlio 
steam in the boiler, and the water in the 
box C, has arrived at a tc'mpeiuture of two 
hundred and twenty-six degrees Fahrenheit, 
the ventilator begins to rise, and the steam 
to escape. I liave found that it n>quiivd one 
hundred and fourteen cubic feet of steam 
from the water in the boiler, to give the 
water in titc box C the same temperature 
and pressure; but when tliis bo\ is removed 
it requirt's only three eiibic feet of steam 
from the water in the boiler, in order to pro¬ 
duce five iiouuds of overpressure, or two 
hundred and tweiily-six degrees Fahrenheit 
temperature. 1 have consuipiently rescr- 
voired 2‘i^ times more of steam in the water 
of the box C; but if the coek e is now opened, 
it is evident that the steam in the boiler K 
escapes into the almospht'n'. The water in 
the box C! has, in the first instance, two hun¬ 
dred and twenty-six di*gn*es temperature, 
and its steam live pounds of pressure above 
tlie atmosphere; it then'fore evaporates, and 
the steam e!a:a]K‘s through thu ]>ipe d, until 
it has got a temperature of two hundred and 
twelve degrees Fahrenheit, and ei|ual pressure 
with tlie atmosphere, c>r the steam in the 
boiler, it must evapor.ite ne<irly the one 
hundred and fniitet n cubic feet of steam re¬ 
ceived. The only inconvenience w'hieh now 
presents itself in carrying this into execution, 
is, that the heat of the steam requires a cer¬ 
tain time to pass into thu water layer in the 
box C, and also at a decreased pressute to he 
enabled to evaporate therefrom, and much 
heat escapes unusi'd from thu sides of the 
box ; but this obstacle is perfectly removed 
by dividing instcsul of the single box C, the 
same into several parts, and by retaining the 
same water surface in each part. If I then 
have divided this water, in, for instance, ten 
parts, it ^follows that the heat of the steam 
from the boiler will pass into the mass of 
water nearly ten times quicker, and at n de¬ 
creased prtssiire in the chamlicr, and will 
evnporati* nearly ten limes faster, or approxi¬ 
mating thereto. In tlie const ruction of the 
steam reservoir, it is therefore advisable that 
it should be divided into ns many small parts 
as possible, in order to give as large a surface 
as may be possible. 

** For marine and other steam-engines, I 
have considered the form of the watt r cham¬ 
ber to be the most suitable, as is shown in 
figures 2 and 3, front page:— a, a,are narrow 
guides or chaimels about a quarter of an inch 
high, and from a quarter to a half, or greater 
Inch wide, made of copper or other metal. 


These guides lay transversely below another 
layer of similarly mode metal guides b, until 
a series of guides shall have been formed as 
high as it is intended to have the reservoir. 
Should it be required to have a reservoir of 
a large size, the length of the guides may be 
divided into several partitions, and in order 
that the w'ater in them may not during a 
high swell or sea, go out from one partition 
to another, partitions made of plates may be 
placed between them, and a smaller partition 
may also from the samfiv reason be made in 
each guide by pressing up its bottom in dif¬ 
ferent places. The guides are attached to 
each other in one system by brass, or other 
wirq, in any convenient manner; tlie guide 
system is then placed in a room or cham¬ 
ber above the boiler, about three inches 
from the top plate. 

The good cfTccts of the preceding ar¬ 
rangement arc next detailed. 

“ The very superior advantage to he gained 
by the u.sc of this nu'thod invented by me, 
and here above described for reserving the 
W’ater steam, must then'fore he evident, both 
as regards the lessening the caiiaeity of thu 
boiler and the quantity of water which is there¬ 
by gained, as of ollering a greater security 
against explosion when a sudden generation 
of steam takes place. Hut the greati'st ad¬ 
vantage to be derived ftom tlie use of this 
apparatus is, that the steam may be made 
use of dilated to an extent above what hi¬ 
therto it has been possible to ellect with ad- 
\aut.igi‘, becausi*, owing to the dilliculty of 
an over collection of steam in the coiiiiiion 
steam chamber, there has been a great ob¬ 
stacle in the use of expansive steam-engines, 
whose preference before others is now fully 
established. In order to carry into eifect 
the above purpose, 1 make use of a cylinder, 
wherein I intend to introduce from a boiler, 
with steam reservoir apparatus, high-prcssure 
steam, from four, or higher atmospheric pres¬ 
sure. Suppose, for instance, four atmospheres 
of steam, at one-fourth of the length of the 
stroke, the steam will be cut ofl‘, and after¬ 
wards, with its dilation, act to the end of 
tlie stroke, where it has one atmosphere of 
pressure, and now to be conducted into 
a steam reservoir, in which there is a 
system of guides wliich contain heated water, 
filled in by a cock on the top-plates, on a 
convenient mode, or pumped from the bot¬ 
tom. The steam is then inclosed in the water 
of the steam reservoir, and is conveyed 
thence by means of opening the escape ven¬ 
tilator into another low-pressure cylinder, 
exactly similar, as to quantity and quality, 
as if it had been generated in a boiler, with 
only a loss of about one-fourth of a pound 
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to one pound of pressure. But 1 consider it 
as a great loss not to suffer the same steam 
to dilate at least four times, also, in the low- 
pressure cylinder, before it escapes into the 
condenser, from which I likewise obtain a 
gun. I can by the method now described, 
with advantage, suffer the steam to dilate at 
least sixteen times of its primitive capacities. 
The steam reservoir, which receives the steam 
that comes from the higluprcssnrc cylinder, 
may be placed in any position most suitable; 
but in steam-vessels it may, in most cases, 
he convenient to place the same above the 
boiler, from whence a pipe conveys tho steam 
to the low-prcssui'e cylinder. The before- 
described steam reservoiring system may be 
used with advantage in all kinds of bnildl*s or 
steam chambers, in order to regnlate tlic steam; 
1 therefore reserve to myself the right of 
making use of the same, in whatever kind of 
boilers or steam chamber, whether high or 
low pressure, os thereby 1 obtain, first, a 
ateotlier steam; second, greater security 
against explosion; third, the practicability 
of thereby using smaller boilers and a less 
quantity of water; and fourth, and chiefly, 
that by use of them one great dilatatioiWof 
the steam is possible.” 

In the Era^ the steam regenerator is 
not as recommended in the preceding 
extract, and shown in fig. 1, placed 
above the boiler, but between the two 
cylinders of the engine; an arrange¬ 
ment rendered expedient in this case, 
probably, by the small height of the en¬ 
gine-room. 

The boiler is a tubular one, but with 
a pcculiar-«arrangement of the tubes, for 
which Mr. Spiller, the maker of both 
the engine and boiler, had a patent some 
years ago. 

The steam, it must be observed, is not 
allowTd to pass unrestrictedly fro«i the 
regenerator to the low-pressure cylinder; 
for provision is made that before the com¬ 
munication is opened between them, the 
steam in the former, shall have attained 
a pressure of at^least one pound above 
the atmosphere. Mr. Zander gives two 
plans for this purpose in his specification, 
which arc represented in figs. 4 and 5 
of the engravings on our front page; the 
one shown in fig. 5, is that adopted on 
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board the Era. The following is Mr* 
Zander’s description:— 

** Fig. 4 A is a cylindrical vessel closed at the 
top, awl the lower end plunged in mercury, 
contained in a circular groove or cavity form¬ 
ed between two concentric cylinders b. These 
cylinders aro sup])ortcd upon the top plate 
of the reservoir N, and communicates with 
them by the opening c. The cylinder a is 
loaded by the weight d, according to about 
one pound and a half fur each square inch 
of the tup area of the cylinder. E is an ad¬ 
mission valve; the stem f of this valve is 
attached to the rod ff, which is attached to 
the lop of the cylinder a. \Vhen the steam 
pressure rises in the reservoir to one and 
a half pound above the atmosphere, the cy¬ 
linder a will rise, and open the admission 
valve E ; but when the steam rises higher, 
the load d on the cylinder strikes against the 
frame A attached to the cylinder A, and the 
admission valve E is keptoi>cn for induction 
steam to the low pressure cylinder. 

” c in fig. 4, is exactly of same construction 
as fig. 3, but from the cylinder top a, fig. 3, 
is a rod b attadied, which, hy a lateral con¬ 
necting rod, rests on a valve fixed in the 
bottom of a cylinder d into*the reservoir 
and boiler. Tliis cylinder connects, by a 
bent pipe, the reservoir with the boiler. 
The weight,/, on the tup of cylinder a, is so 
regidated, or the diameter of the cylinder a 
compared with the diameter of the valve, 
that when the steam in the n'servoir is under 
three quarters of a pound (according to plea¬ 
sure) ])rcssnrc above the atmosphere, the 
weighty'will, by the rods connected with it 
rest on (he valve, and kee)) that open until 
the steam from the boiler jtosses through the 
valve into tlic reservoir, keeps the steam 
there over three quarters of a pound pres¬ 
sure; then the cylinder a will rise to the 
fniiiie y, and keep the valve close<l. Be¬ 
fore the engine is set going, a little cock, 
on the reservoir N, is opened; then tlieair 
in the reservoir escapes through y,, and it is 
held open until the water in the rei^crvoir is 
heated to a proper degree gf the steam from 
the valve.*' 

Wc have still some further improve¬ 
ments to notice, which Mr. Zander has 
made in the condenser, or refrigerator. 
Fig. 6 is a side elevation, and fig. 7 
a front elevation of that in use in the 
Era. 

” Tlie refrigerator stands in a vessel filled 
with water or other cooling medium, and 
the eduction steam from a working eylin- 
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der entrrs into the pipe a, and licing 
condeiiiMHl into water goes out through 
the pipe h to the air pump. The sidea of 
the refrigerators are made of copper, aud 
the ends of brass, the distance between them 
beuig about a half an inch, and in order to 
keep them at this distance and not to be 
pressed by the air, 1 apply copper slips half 
an inch wide, and placed edgeways, and bent 
between the plates. I carry this into effect 
in such a manner that the slips of plates are 
fixed in such a way tliat their surfaces may 
detain the -ondensed water for so long a 
period as is possible during its desf^ent. 
This is best effected by the slips being folded 
in several separate ]daces, as is shown in 
figure 8. The water that is formed by the 
eduction steam, can only in a slow degree 
run down these slips, and form a water sur¬ 
face on both sides of tlic slips, which is not 
even, but consist of great numbers of eleva¬ 
tions and cavities. But in order still further 
to detain this water there are tised between 
each row of slips twisted brass or copper 
wires, tc w w, fig. 9. The condensed water 
runs from, and to them, and to aud from 
the slips, and is formed into an infinite 
number of drops, and a constant circulation 
of the wator is occasioned ; which circum¬ 
stance, as well as this great surface, is pro¬ 
duced by this operation, and takes from the 
ednetion-steam its heat,' and perfectly cools 
it when the valves arc open, anddiefore the 
piston reaches far on its way ; but likewise 
easily to deliver the heat to exterior plates 
by communicating while the piston Inivels 
the rest of the stroke. This mode of steam- 
condensing may be considered as a compound 
of condensing with injection water, and con¬ 
densing against metal ])Iates surface; be¬ 
cause this water column as are iiurformcd 
Oil plates, division plates, and brass wire, 
has time to communicate its heat while 
tlie piston’s whole stroke. Then again, in 
all other tamdensing apparatus, the eduction 
steam the greatest part must have been cooled 
before the piston performs a very little pai't 
of the stroke, when a good vacuum will be 
obtained. 10, shows the inner con- 

atruotion of a part of a ndrigerator made ac¬ 
cording to the above described method with 
holes on the slips, and with folded slips; 
it is in a vertical section. Slips and wire in 
fig. lOBre combined in one system, and intro¬ 
duced between plates in the condenser, with¬ 
out that he attached thenam, but for to keep 
them in proper position tlicy have vertical 
ends, a a a, which are double and twisted,' 
aud so long, that they go beyond the slips to 
the condenser’s side, as a a a show. 

" When it is meant to apply the same to 
large engines, it is to be made into several 


.single refrigerators, placed close to each 
other in a water cistern, and provided with 
induction and eduction pipes in common 
with them ail, and also one pipe furnished 
with a cock in each end placed between the 
condenser and the air-pump; which pipe 
fills witli steam from the boiler or reservoir 
before the engine is seta-going, aud is called 
the blowing through pipM; there it serves, 
because it gives one partial vacuum when 
the engine shall go, aud induction steam 
cock is shut, and the other cock to the con¬ 
denser is opened, then'the air before of the 
steam is forced through the air-pump com¬ 
municating with the air-pump, and this pipe 
is therefore always open. Distilling of sea 
or T)lher water to he replaced, that water 
lost from leakage, of water or of steam in the 
engine, can be performed by those engines 
aaairding to that method which is con¬ 
venient.” 

The refrigerator, on the preceding plan 
adopted in the Era^ has never, during 
the last six months which it has been 

work, gone once out of order, or re¬ 
quired any repair, and is now, we are in¬ 
formed, in as good working condition as 
at first. 

During the lung, and it may be fairly 
admitted, decisive trial which Mr. Zan¬ 
der’s improvements have had on board the 
A'ra, he has taken groat pains to contrast 
the capabilities and performances of that 
vessel with the latest built and best of 
those plying above-bridge, aud has col¬ 
lected a mass of most valuable data on 
the subject, from which he has permitted 
us to select the items contained in the an¬ 
nexed table. The vessels compared, are, 
it w'ill be observed, all nearly of the same 
dimensions, and (nominal) horse power; 
anifas they have been all working under 
precisely the same circumstances as to 
depth of water, tidal influences, and 
nature of duty performed, there can 
hardly be any objection taken to the fair¬ 
ness of the comparison instituted. The 
superiority of the Era^ in all that regards 
economy of working, and in speed also, 
over at least five of her competitors, is 
most remarkable. 
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ON THE TlDI-5. BY CAPTAIN MAHTIN WHITF, R.N. 


Sir,—Whilst investigating the pheno¬ 
mena connected with the winds, the tides, 
and the currents of the ocean, previous 
to a publication on the subject which 1 
have in progress, 1 am led to remark, 
that though the times of high water 
seem very generally to havh been no¬ 
ticed in foreign parts, as well as the 
local currents, yet, as far as some of 
the descriptive memoirs arc concerned, 
little can be said in favour of their con¬ 
sistency; neither are we more enlight¬ 
ened, (notwithstanding the vaunted tra¬ 
vels of scientific men,) as to the sources 
whence these tidal w’aters emanate, where 
they meet, how' the local currents affect 
the periods of high water in their several 
vicinities, or in what manner they expend 
themselves; w’hilst the hypothesis of Aer- 
nardin St. Pierre has, in these respects, 
been treated with unmerited derision. 

We are, however, informed by those 
who are in the habit of visiting tropical 
climates, and who consider themselves 
fully conversant with the vicissitudes of 
West Indian and North American navi¬ 
gation, that the tide of flood along the 
shores of theUni tcdStates,as far north w ard 
as Nantucket, and consequently, through 
the Bahama Islands, is propagated from 
south to north; or, in other words, that 
it is derived exclusively from the southern 
hemisphere—a notion in itself as con¬ 
trary to principle as it is irreconcilable 
with observation, whether the frontier 
tides, or those of the interior be alluded 
to. As w'elljndecd might it be said, 
that the original supply of w'ater is pro¬ 
pagated from north-west to south-east, 
or S.S.E., on the coast of Guiana, be¬ 
cause it is high water at Port Spain, Tri¬ 
nidad, before it is so at Salinas, a iTtro- 
gression solely produced by the velocity 
of the Eduatorial current, when passing 
Point Galcra, and the eflects of the deep 
inlets at Para Snd Maranham. Fur as 
the times of high water at Cape Sable, 
Sandv-hook, Gay-head, Cape Henrjr, 
Charleston-W, and St. Augustine in 
America, and at the Isle of New Pro¬ 
vidence, accord on an average within 60 
minutes of each other, the system of pro¬ 
gression there, Is at once destroyed. It 
is, moreover, utterly impossible that the 
same wave which travels from the Equa¬ 
tor, and makes high water at Arguin-bay, 
in Africa, Guadaloupc in theWest Indies, 


and Bio dc la Hacha on the Columbian 
shore, should extend its flexure from 
thence all across the Northern Atlantic, 
and produce a simultaneous elevation of 
the water upon the American coast, over 
a space, too, very little short of 1400 ma¬ 
rine miles. It is equally improbable 
that the water should occupy as much as 
12 hours in crossing this part of the At¬ 
lantic from cast to wc^t, wrhen it travels 
from the Cape of Good Hope to Cape 
Clear in 16 hours, which is three times 
the distance. That the tide of floods 
along the coasts of Africa, on the one 
hanS, and along those of Guiana and 
Columbia on the other, as w'ell as through 
the West India Islands, as far as Guada¬ 
loupc, really docs come from the Southern 
Ocean, is quite clear, but it is no less cer¬ 
tain, that the rising w'ater on the caist of 
Nova Scotia, and along the shores of the 
United States, as w'cll as throughout the 
Bahamas, is furnished from the Grcen- 
la|id seas, w’hcncc, taking its course to 
the southw'estward, (after rounding the 
protuberance at Cape Race because in¬ 
vited so to do by the pecuUar trend of the 
American coast line, andlthe angle that 
coast line makes with the course of the 
earth’s rotation) indirectly visits Ber¬ 
muda in its progress to the southward, 
whilst on the coast of Africa, the tide, after 
rounding Cape Verde, ia equally propi- 
. tinted by a corresponding recession in the 
opposite direction to the northward of 
Cape Blanco, and in like manner (though 
directly) visits the Azores in its progress 
to the northward. This natural propen¬ 
sity of the flood tide, along thef American 
coast, may be actually traced to St. 
Augustine in Florida, and though it be¬ 
comes temporarily merged in the superior 
draught of the Gulf stream during its 
farther progress, again appears running 
to tho southward between tlie Little Isaac 
and the Berry Islands, and to the east 
and south-east at the Lobos and Guinchos 
Cays in the Old Bahama Channel, and 
even at Porto Rico, whilst another por¬ 
tion, winding round the west end of 
Cuba, finds its way into, the Bay of Hon¬ 
duras, and thence round Cape Gracias a 
Dios to St. Juan de Nicaragua, manifest¬ 
ing, as might be expected, a point of 
convergence, (with respect to the tides of 
the two hemispheres,) somewhere be- 
tw'een the latter port and Port Escoces, 
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and a point of divcr^fcnce, on the north 
coast of Cuba, between the Havanna and 
Cayo Frances. 

It must, moreover, be evident, that 
the waters in the Hay of Fundy owe 
their occasional extraordinary elevation, 
not to the miraculous intervention of a 
tidal wave from the distant coast of Africa, 
as hitherto supposed, but rather to pecu- 
liaritjr of position, and sinuosity of shape, 
combined with the effects of tnc autum* 
nal rains, and the summer fusions of the 
ice and snow collected in those regions 
during the winter, and the influence of 
the Florida stream, which, necessarily pre¬ 
serving a great proportion of the impetus 
it derives from the alignment of the 
coast between Cumberland Island and 
Cape Uattcra, (a direction of N. 48” B.) 
operates with considerably less compa¬ 
rative energy upon the Chesapeak, the 
Delaw'arc and the Hudson, than when it 
again encounters the shoals of Nantucket 
and George’s Hank, where, meeting with 
direct resistance, it inclines more eastj 
erly, and crossing the mouth of the Hay 
of Fundy, necessarily promotes the ac< 
cumulation of the w'aters whilst rising, 
and proportionably impedes their escape 
when falling. The times of high water 
along this coast, even in the interior, 
differ but little; it is high water in Hamp¬ 
ton Roads (Virginia) in the harbour of 
St. Augustine (Florida), and at Cape 
Chignecto nearly at the same time; but 
between Chester and Newcastle iu the 
Delaware, w'herc the southern tide, if it 
existed, would necessarily show itself pre¬ 
vious to reaching the Hay of Fundy, it is 
not high water till V. IG. 

From these considerations it w'ill be¬ 
come manifest, that there must be a cer¬ 
tain space in the open sea, betw'een the 
two continents, where the accessions from 
both hemispheres eventually coalesce, and 
where also, in association with the occi^nic 
current, as they recede from the land, 
they will generate an eddy, or more cor¬ 
rectly speaking, a circumgyrating motion 
in the water, of very considerable extent, 
the position of which, under ordinary cir¬ 
cumstances, may b^pretty nearly defined, 
by drawing an anfractuous line from the 
Archipelago of Chiriqui, to the Feroe 
Islands, through the island of St. J£us- 
tatius, the two cusps of the Sargasso 
Sea, the island of Corvo and Kockall- 
rock—a coalition more particularly ex¬ 
emplified between the parallels of 22? 


and SG” N., and the meridians of 34” and 
39” W., for the almost constant presence 
of the fucus nataim within those limits, 
and its crescent-like shape can only be 
ascribed to the effects of circumgyrating 
motion above alluded to, whatever others 
may surmise to the contrary, upon or 
near which line the meeting of the At¬ 
lantic tides must certainly take place. 
This line, with reference to the earth’s 
motion, may be still farther extended, 
and throw’n to the north-westw'ard, be¬ 
tween Spitzbergen and Gall Hawke’s 
Bay. On the coast of Africa, however, 
the Florida stream not only loses much 
of its force, as w'cU as its heat, from the 
diffusion and incorporation it is neces¬ 
sarily subject to, during its passage across 
the Atlantic, but approaches that coast 
between Cape Cantin and Cape das Bar¬ 
bas nearly at right angles; the tide there, 
in consequence, overcomes the effect of 
the current so far as to exhibit more 
consistency in its progress to the north¬ 
ward, than that on the opposite shore of 
the United States docs to the southw’ard. 
The great increase of cold alljuded to in 
Purdy’s memoir of 1840, page 4 79,would 
in<leed be very extraordinary, if natu¬ 
rally indicated by the mercury, as we 
know that salt water freezes at the tem¬ 
perature of 28°; but it must be also recol¬ 
lected, that the same dependence cannot 
be placed on the expansion and contrac¬ 
tion of the glass-tube of a thermometer, 
and the corresponding range of the mer¬ 
cury within it, when, beyond the ex¬ 
tremes of 212” and 32", as when between 
them. On the other hand, the increased 
heat alluded to in the same memoir (p. 
48U) found beneath the water in the vi¬ 
cinity of Spitzbergen, may be reasonably 
accounted for by the course of, and ema¬ 
nations from, the Florida stream, aided 
by the volcanic construction of Iceland, 
and Jan Mayen’s Island, where the gey¬ 
sers are know'n on some octfiisions to equal 
in heat the boiling point of Farcnhcit. 

Lastly, the five instances recorded in 
Norie to prove that the current in the 
Straits of Gibraltar (the centre) has been 
found on some occasions to run to the 
westward, arc not only altogether vague, 
but when properly examined, will show', 
that they bear no more upon the pheno¬ 
menon in question, than they do upon 
the current iu the Straits of Magellan, an 
assertion I shall hereafter more particu¬ 
larly exemplify. 
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STAl'UAKX’ HOW FAR IRON IS A SUITARLB MATRRIAIi. BY BENJ. CHBVERTON, ESQ, 


Sir,—The proposal to cast statues in 
iron, uttributcil to me by your corres¬ 
pondent, Mr. rurlridge, was, [ believe, 
suggested or advocated rather by Sir 
John Robison, and is one which [ should 
hesitate to recommend. 1* speak gene¬ 
rally, for there is one case to which I 
shall presently advert, in which undoubt¬ 
edly iron would be the best material. 

In matters relating to art and taste, 
circunistan- OS will ever predominate over 
principles in guiding the judgment to a 
correct conciusioii. Every case will have 
its own adjuncts and conditions, and to a 
fine natural or skilled perception of the 
fitness and propriety of things, must be 
left the task of adjusting, proportioning, 
and harmonizing them with artistic effect. 
No one material is best or good for the 
purposes of statuary under all circum¬ 
stances, be it ivory, marble, alabaster, 
bronze, or iron ; and this proposition is 
true if taken in reference merely to art, 
and independent of durability, or of eco¬ 
nomical considerations. The nature of 
the material in regard to its opacity, or 
its degree of transparency; the character 
of its reflected and its transmitted light; 
the depth and quality of the shadow that 
it casts; the nature of the material in 
regard to its surface, its power of scatter¬ 
ing and of absorbing light, its mechanical 
texture and its colour, both in themselves 
and as bearing ou the above several 
points; are all circumstances of suitability 
which must be consulted in connexion 
with other circumstances of light, size, 
and locality, before any opinion can be 
safely advanced as to the preference of 
one material to another in any given case. 
I believe X state the opinion of artists in 
general, that of all the materials I have 
mentiobed (except, perhaps, alabaster in 
quite the opposite direction) iron is in 
point of taste the most unfit fur statuary 
vrorks of art. 

Economy, it is true, is a powerful 
consideration, and is too apt in the pre¬ 
sent day, even in departments of art, to 
overrule ail other considerations, but it 
is not so much in favour of iron for 
statue as may be imagined. The cost 
of these expensive productions of art lies 
not in the material so far as bronze is 
concerned, which amounts not to more 
than from the fifteenth to the twentieth 
part, but in the reward which genius of 


the highest order, or at least of the first 
existing rank, will always commabd,—^in 
the artixtic talent required in aid of the 
subordinate muiielling,—and in the great 
quantity of skilled labour employed in 
the manipulation of every part of the 
work. In the last particular, the use of 
iron would entail great additional ex¬ 
pense, from the difficulty of bringing the 
castings to anything^ike a tolerable sur¬ 
face, and from the greater magnitude of 
the operations—it being impracticable to 
burn, that is, to fuse the castings of the 
several parts to each other as is done in 
bronze. 

If it be proposed to coat the iron with 
copper by the electro-metallurgic pro¬ 
cess, I am quite confident, from the con¬ 
siderations just named, and from the 
additional manipulations required, that 
the expense w'ould be greater than by the 
present mode of casting in bronze. The 
statue also would require to be large, 
and the coating thin, in order to avoid 
perceptible distortion. The better way 
in every respect would be to employ 
electro-metallurgy in the entire forma¬ 
tion of the statue, first depositing in the 
interior of a mould a sufficient thickness 
of cupper, and then strengthening it by 
a deposit of a cheaper metal, as zink. 
Or, an alloy may in the first instance be 
deposited of copper and zink, in accord¬ 
ance with Barret’s patent process, re¬ 
ducing the proportions rapidly, so that 
zink may form the great mass of the 
metak Even on this plan, 1 am very 
doubtful whether the expense would, by 
any process yet made public, be less in 
respect to all models of the colossal or 
the heroic size, requiring but one copy, 
than that of ordinary casting. Individual 
and isolated enterprises in this matter 
anpmg sculptors would be ruinous fail¬ 
ures. The object could only be accom¬ 
plished with a profit, by an establishment 
with the plant and means devoted to 
such purposes generally, to whom artists 
could entrust their models with a cer¬ 
tainty of having them hack uninjured, 
and of having also^ successful copy. 
Even such an establishment, and I speak 
from knowledge, would have to feel their 
way cautiously, and through gradual 
operations from the smaller to the larger. 

There is a point, 1 am convinced, 
though I do not know where it exists, 
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STATUARY—HOW FAR IRON IS A SUITABLR MATERIAL. 


beyond which the electro-metallurgic 
process would not be advantageous. As 
we proceed in size, the parts are large in 
themselves, and are moreover modelled 
in a massive style, to comport with that 
size, whereby the roughness of the sur¬ 
face, and the inexactitude of minor de¬ 
tails, become matters of so little moment, 
that the ruder process of casting is amply 
sufficient Indeed the literal transcript 
of every minutia of the surface which 
the electrotype gi!Ve8, is a disadvantage 
even in the smallest w'orks of art, unless 
the model be susceptible of, and has re¬ 
ceived, the highest finish. But in a 
large statue, the eye removed to the pro¬ 
per distance, regards only the general 
h)rm. 

1 have heard it remarked that the 
marble statues of Sir Francis Chantrey 
never produced a finer effect than when 
seen by twilight in the workshop in a 
halj-jinished state; that is, just from the 
hands of the pointer. This is a severe 
but a true test of intrinsic worth, tire 
judgment being unbiassed by meretricious 
or even adventitious excellence of mere 
execution, cither to enhance the merits 
of the w'ork, or to extenuate its faults. 
Now colossal statues are seen not only in 
an analogous point of view, but under 
conditions yet more restrictive and ex¬ 
acting. I allude to those of the first 
magnitude, and whose situation is of 
course in the open air; fur those of a 
secondary size, if placed in buildings, and 
particularly if the material is marble, arc 
not subjected to circumstances so inimi¬ 
cal to effect. But the large colossals 
are placed«generally on high—they are 
seen with advantage only at a distance— 
and the calculated intention of the style 
in which they arc modelled is, that they 
should be buthfeen and appreciated only 
at a considerable distance. For this pur¬ 
pose, all the parts, and even the feattjres, 
arc massive and few in number. The 
modelling is iu a style of grandeur to cor¬ 
respond with the grandeur of magnitude. 
The minuter details of likeness are 
omitted; those that remain are not de¬ 
lineated in literal ^nforinity to the life- 
size bust of the individual, but arc ex¬ 
aggerated to such a degree, that if the 
artist took the direction of the ludicrous 
instead of the grand, it would amount to 
a caricature. So situated, they are ex¬ 
posed to a diffused light unfavourable to 
shade, and to the discriiuiiiation of 


parts; and this evil is greatly aggravated 
by the dingy hue which, in our climate, 
at least, they very quickly assume, to the 
effect of swallowing up shadow in colour. 
If, in such circumstances, the form, as 
defined by the general contour, is inele¬ 
gant or unbalanced, no superficial ar¬ 
rangement Or division of parts, however 
bold in character, will suffice to redeem 
it; no cutting, however deep, w'hich does 
not go to the extent of letting the light 
through, will obviate the bad effect it 
will have in the distance, although, 
perhaps, to the beholder, when in the 
artist’s studio, the deep shades thus pro¬ 
duced may be thought amply suflicient 
to afford the relief intended. In these 
colossals it is the outlines that tell effect¬ 
ively, and also the shadow which projec¬ 
tion throws, far mure than the shade 
which incutting affords.* 

These observations lead me to the only 
case iu which I can admit that iron would 
be a proper material for statues; for 
where artistic skill finds so little room 
for display—where it is confined to the 
highest quality of the art, and within 
limits of such severe simplicity—where 
the advenient means usually found so 
effective to ^tourtray composition and 
design, are rendered nugatory by being 
almost or altogether lost to view, it can¬ 
not, in an artistic point of view, be a 
matter of the slightest importance what 
the nature of the material is, what the 
character of its surface, or what indeed 
its colour, unless the statue can be pre¬ 
vented from becoming blacks The mi¬ 
croscopic accuracy of delineation afforded 
by the electrotype process will cease to 
have any utility long before it arrives at 
this extreme point, but here it is mani¬ 
festly useless; even the coarseness of 
iron castings, the impossibility of fusing 
them together, the rude and joiht-show- 
ing method of uniting tjiem by inside 
fiauges, and the inaccuracy of their fit¬ 
tings, are all matters of the utmost insig¬ 
nificance ; and therefore iron, as being 


* The finest statue in the metropolis for colossa] 
qucilities, tliou;;h hardly itself to he called colossal, 
is, in my judfinieiit, that of Pitt, l)> Chantrey, in 
Ilanovcr-sqtiare. its s}minctry and balance, from 
whatever side, or at whatever distance, it may be 
viewed, iK*-if'i may he allowed something like an 
llihuriiiani.Mn—’perfect to a fault. Jts outline iti 
any direction is elegant, and pre^gnant with mean¬ 
ing and indication of what perhaps tiie spectator is 
too distant distinctly t(» perceive through the me¬ 
dium of light and shade. Its style, also, is ciiii- 
iieutly grand and dignified. 
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chcnpcst and strongest, and the least 
lialdc to excite the cupidity, or yield to 
the fanaticism, of future generations, is 
undoubtedly in this case the best mate¬ 
rial that could be employed. Next to 
this, in the descending order of size, and 
wholly grounded on considerations of 
taste, 1 w’ould rank granite *and marble, 
reserving ivory and bronze for the mini¬ 
ature productions of art; but as our cli¬ 
mate is unfavourable to durability in ex¬ 
posed situations, matters of taste must 
occasional! V be overruled by considera¬ 
tions of expediency, and therefore bronze 
is the best material for statues of a mode¬ 
rate size in the open air. The durability 
of cast iron is a subject on which I can¬ 
not here enter; but if properly protected 
from special chemical and galvanic in¬ 
fluences, in respect both to the constitu¬ 
tion of the metal, and to circumstances 
connected with the construction of a 
statue, it would surely last long enough 
to satisfy the most ardent cravings after 
monumental immortality ; as long, at 
least, as the time when, to use the words 
of a prophety “ a solitary traveller from 
Australia shall be found sketching the 
ruins of the last arch of London bridge.” 

I cannot conclude without adverting 
with feelings of deep regret to the timid¬ 
ity which is exhibited by patrons of art, 
and other influential men of taste, in 
refraining to countenance any monu¬ 
mental design which departs in the least 
from what precedent has sanctioned, or 
goes farther, at most, than ringing 
changes on w’hat it has dictated. Cer¬ 
tainly, they are safe w'ithin the circle of 
plain stone columns, and respectable 
marble, bronze, or stone statues, from 
any very stinging condemnatory criti¬ 
cism ; but if w'care always to goon thus, 
we shall never ourselves be cited as pre¬ 
cedents. Let us at least try what we can 
do in colossal granite statues, and having 
pur forth our n.ight to the extent of ri¬ 
valry, at any rate, with the Egyptian, we 
may next take courage to go beyond him, 
and, with that spirit of enterprise and 
originality which has so honourably 
marked our onw’ard career in all matters 
appertaining to public convenience and 
utility, break away from the leading- 
strings by which art is trammelled, 
through a slavish deference to authority. 
Our Oothic forefathers, self-emancipated 
from Greek and Roman bondage, created, 
as well for posterity as for themselves. 


an entire new style in architectural art; 
and that, too, at a time w'hcn scholastic 
prejudices in favour of the ancients w'ere 
at the highest. If it be not Classic, let 
it then be British usage, to erect statues 
in cast iron, but of a size and character 
so colossal, that, far from militating 
against the principles of taste, the gran¬ 
deur of magnitude, and simplicity of 
design, shall harmonize with the gran¬ 
deur of strength in,, the material, and 
fitly call for the sombre appearance which 
it presents. What more noble object 
could have been oflered to view in Tra- 
falgar-square—what more characteristic 
of'Britain and the British in a variety 
of aspects—than a cast iron statue of 
Nelson , SO or 100 feet in height ? The 
suitability of the site might indeed, with 
some reason have been questioned, inas- 
mueh as the spaec is tooeonfined to have 
viewed it properly, and is moreover out 
of character with that, or anything else 
that is simply grand. It would have 
frowned into insignificance the petty 
prettinesses around. Still, another site 
more appropriate might have been found, 
or at least a bronze or a granite statue 
of some 40 or 50 feet could have been 
erected, which W'ould have been both a 
variety in that locality, and a novelty in 
modern times.* 


IMPROVEMENT IN EIRE ENGINES. 

Sir,—In w'ofking fire-engines, under 
certain circumstances, a very striking and 
somew'hat inconvenient illustration is af¬ 
forded of the vis inertia of fltdds. 

This happens when the hose is led to 
the top of a high building, or has by other 
means a great altitude given to it. So 
long as the engine is w'orked and the as¬ 
cending column of water kept in motion, 
the jet is delivered from the branch-pipe 
in the usual way; but, should the engine 
be stopped for a few minutes to shift the 
hose, Ac., the pressure of the quiescent 
column of w'ater cannot be overcome. On 
beginning again to work the engine, the 
delivery valves become set in an open 
position; the engine handles fly freely 
up and down as the water passes from one 


* The largest colossal statue in metal now exist- 
int; 1 believe^ that of liorromeo, on the borders 
of Lake Mag^iorc; and, if I recollect aright, it is 
constructed of copper sheets hammered into form. 
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working barrel to the other, which is the 
only eifect that can be produced. The 
tns inertia of the high column of water 
contained in the elevated hose cannot be 
thus overcome, but must be got rid of in 
another way. This is done by taking oiF 
the screw cap of the delivery orifice op¬ 
posite that to which the hose is attached 
—or if there be but one delivery orifice 
by unscrewing the hose itself—when the 
water immediately escapes. The cap is 
then replaced, and the engine set to work 
de novo, when the w'ater rises in the hose 
and is discharged in a jet as before. 

This phenomenon is peculiar to fire- 
engines with spherical air-vessels dhd 
separate valve chambers on Hadley and 
Simkin’s patent principle, in which the 
valves are hung in an angular position. 
Different engines, even by the same 
maker, are more or less liable to this ef¬ 
fect, some failing under a shorter column 
than others. This is especially the case 
in some country* made engines, in which 
the valves are so badly adjusted, that ip 
some positions the engine will not w'ork 
at all. Newsham’s engines, with upright 
or hollow-shaped air-vessels and horizon¬ 
tal valves, are not liable to fail in this 
manner. 

At Streatham church, when struck 
with lightning, and at several other recent 
fires, considerable inconvenience has been 
experienced from the cause stated; and 
it has been customary to station a man at 
the engine to unscrew* the eap and relieve 
the hose every time the engine ceased 
working, by which means much of the 
evil is obviated. 

RcnioviU^ the cap, how'cvcr, under 
such circumstances, is a very unpleasant 
operation, and is not altogether free from 
danger; exposed as it is to a pressure 
from within, of from forty to fifty pounds 
upon the inch. Resides which, the strain 
upon the last thread of the screw, just as 
the cap flics ofi^, is very severe, and very 
likely to prove injurious. 

It is by no means necessary to incur these 
disadvantages, because it appears to me, 
that a very simple remedy may be pro¬ 
vided ; and in orej^r to relieve the hose 
without removing the cap, 1 have pro- 

K osed that a small cock, or valve, should 
c placed in the cross-arm or delivery 
main, immediately beneath the air-vessel, 
as shown in the accompanying figure. 

A is the cross arm; B the delivery 
screw with the hose attached; C| the op¬ 


posite orifice closed by a cap; D is a 
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small cock, having about an inch water¬ 
way, opened or shut by the handle B. 
This handle is weighted, so as to have a 
constant tendency to keep the cock shut. 

The advantages of this trifling addition 
to fire-engines wrould be very great. In 
the first place it would afford a convenient 
and effectual remedy for the evils of vis 
inertia, with much greater rapidity than 
removing and replacing either the hose 
or the cap. For, it is not necessary to 
discharge the whole of the water from 
the hose; a small portion will frequently 
suffice to bring the column within the 
power of the engine, w'hich could be dis¬ 
charged in a second or two. In fact, it 
could always be accomplished betw'een re¬ 
ceiving the w'ords of command “ stop her’* 
and “go on,.” how'cver rapidly they might 
succeed each other. 

In the second place, this cock would at 
all times enable the hose to be emptied 
instantaneously, preparatory to lowering 
it—to shifting its position, cr to “ making 

1 remain, Sir, yours respectfully, 

Wm. Bauukley. 

29, Airreil-Rtrcct, laliiigton. * 

Seittcmbcr 2:i, IS>t2. 


LIFE ASSURANCE. 

Sir,—Kinclaven was right in suppos¬ 
ing that the question I proposed on Life 
Assurances, (No. 9B9,) was not fortui¬ 
tous. In truth it was sent me for a 
solution somewhat mure than a year ago, 
and it was enunciated exactW in the 
same way as 1 sent it to the Mechanics* 
Magazine. I solved the question, and 
obtained the same results as those found 
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by your correspondents Mr. Scott and G. 
of rentonville,* (so far as G has gone.) 
Thfcondition in tlicqucslion, of one-third 
of the profits arising from deaths going 
to the proprietary, appears to liave been 
a stumbling block to G, and this most 
essential part of the question he does not 
answer; perhaps G may b& connected 
with some of the Assurance Offices, 
and therefore did not choose to expose 
the secrets of the profession. 

On Mr. Scott's solution I beg to offer 
a few remarks. He (Mr. S.) calculates 
from the data of the Northampton Table 
of Mortality, interest 3 per cent., that 
the single premium is ^8*380^., or 
38/. 7s. 5id ,; and that the amount of 
this sum for 20 years, together with the 
profits arising from the deaths, will just 
enable the Company to pay eaeh surviv¬ 
ing subscriber, at the termination of this 
ptTiod, 100/. But when one-third of the 
whole profits arising from such a source 
goes to the proprietary (for the expense 
of management, &c.,) the like premium 
from the same data, he (Mr. 8.) cal- 
culati's to be 44'0-ly/. This will pro¬ 
duce a pre.sent profit to the proprietary 
of (14 045—.38‘380) 5‘6.j0/, for each 
subscriber, or 50.5/. f)*., for the 100 
individuals, and .at the end of 20 years, 
at •*) per cent., this sum would amount to 
1,022/.; which sum, if we could rely on 
the accuracy of the data, would be the 
profit that w’ould go to the proprietary 
for their trouble of management, &c. 
But what a sad contradiction, the Swiss 
Tabic of Mortality gives to this imagin¬ 
ary gain, obtained ^’orn the Northamp¬ 
ton (lata! Mr. Scott has calculated from 
the Swiss Table, interest at 3 per cent., 
that the single premium is 45‘2.57/.; no 
part of the profits going to the proprie¬ 
tary. Hence, if the Swiss Table of 
Mortality tells the truth, the imaginary 
profit of l,U‘i2/., produced from the Nor¬ 
thampton Table, is converted into a posi¬ 
tive loss of 218/. 4a. 3-3(/., besides the 
proprietary having nothing for their 
trouble. If the proprietary were to allow 
4 per cent, their loss w’ould be still much 
greater. 

The Swiss Table of Mortality very 
n('arly agrees with the Carlisle, and *the 
Carlisle Table, with a slight modification, 
is used in the Equitable Assurance 
Office, and I believe in many other 
offices, so that it may be safely asserted 

• Whan 1 sent iny la»l article 1 had not read 
over G.’s strictures on the enunciation, &c. 


that none of these tables give' the waste 
of Life lesit than experience has war¬ 
ranted, besides, no person of common 
sense with an unsound constitution would 
ever think of being a subscriber to such 
a scheme, so that tlic annuitants might 
be considered the best lives from the 
common mass, and the waste of life 
among them would be less than any 
Tables of Mortality exhibits. (Sec iVb/e 
in Price, by Morgan,,vol. ii., p. 455.) 

I am. Sir, yours, &e., 

IvER M*Iveb. 


MR. BIRAH's improvements IN PADDLE- 

WHEELS AND OTHER ROTARY MA¬ 
CHINES. 

Sir,—I feel exceedingly obliged to you 
for the favourable notice you have taken 
of ray improvements in rotary engines, 
ill a recent Number of your valuable Ma¬ 
gazine ;* and 1 should be glad to make 
pyblic, through the same medium, what 
1 conceive to be the advantages of my 
side paddles over the common paddle- 
wheel, us your notice extends merely to 
their construction. 

From the oblique manner in which the 
vanes or floats enter and emerge from the 
w'ater, they not only present less resist¬ 
ance to the W’ater at those points, but 
they may he immersed double the depth 
of the ordinary paddle, f and therefore 
the same area of float may be made to 
act against the water with only half the 
breadth of wheel; the side plates coun¬ 
teracting the less efficiency of the floats 
from their obliquity, which w«.uld other¬ 
wise exist at the required point of action. 
The number of floats may also be reduced 
to one-half of those in the ordinary 


* Thcro arc a few misprints or mistakes, but so 
obviohsiy such, that I scarcely know whether it is 
necessary to notice tliem. 

Pa,eo a22, 1st cot., 12th line from the bottom, the 
letters C II slioiilcl be A B. 


Page 322, 2ncl line 2nd col,, for ‘‘ C B, flg. I,” reail 
“AB. iig. l” 

Page 322, 31st line 2ml col, for •‘ilg, 2’* read 
“ fig. j.” 

Page 323. In the diagraTj, fig. f>, the letters B 
and y should change places. 

Page 32<i, 2nd col., 3rd line from the bottom, for 
“ A B” rtad “(’I).'* 

I M ould also observe, that the remarks made re¬ 
specting the treinuloiis motion of btcaiu-vcssels 
being (d)vtated by the slerfi propellers, apply more 
properly to the paddles; for the stern propel- 
lerb, being constantly in the vrater, cause no tre-* 
iniilous motion whatever. 

t 1 consider that the depth the paddle sliould lie 
in the water, at tlic load waterline, should be half 
the radius of the wheel. 
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wheel, as I have found six floats quite 
as efficient as any greater number. 

I am also of opinion that a propelling 
influence is exerted upon the vessel, from 
the acting floats forcing the water against 
the inclined plane which the after end of 
the vessel presents to the line of motion. 
The two oblique lines, a a, represent the 
position of the two floats in full action, 
and the arrows the direction of the cur^ 
rent in the water, cneated by the revolu¬ 
tion of the wheels. The increased depth 



of the paddles, and reduced breadth, 
(being thereby nearer the centre of mo¬ 
tion,) offer a considerable advantage at 
sea, upon the heeling of the vessel, the 
paddles being so much less likely to w'ork 
out of the water. 

I would make a few remarks respect¬ 
ing stem proptdlcrs. In the course of 
my experiments I have observed, that 
the action with only one propeller, placed 
in the centre of the stern, produced a 
tendency in the vessel to a circuitous 
path, caused, as I suppose, by the greater 
resistance w'hich the under side of the 
propeller has to encounter from the extra 
pressure arising from the greater dqpth 
of water. This would not be the case, 
possibly, to the same extent with vessels 
whose length is so much greater in pro¬ 
portion to their breadth, as steamers ge¬ 
nerally are, compared with the boat with 
which I experime^d; but still, trifling 
as it might be, it w’ould be effectually 
remedied by employing two propellers, 
with the leaves inclined, and the wheels 
turning reversewisc to each other. This 
unequal resistance to the propeller, from 
its varied depth in the water, also leads 
me to believe that increased efficiency 
would result by placing the propellers so, 
that their plane of motion should be at 


an angle of from 60® to 70® with the ves¬ 
sel's path; in which case, the action of 
those vanes or floats immersed the deep¬ 
est in the water, (and which, when one 
propeller only is employed, creates a ro¬ 
tary tendency in the vessel,) would act 
upon the w'ater more to the rear, and by 
so much increase the speed of the vessel. 
This position, by throwing the axles of 
the propellers nearer together, w'ould also 
be more favourable for the application of 
the power. 

In the following diagram, represents 
the position of the propellers, and the 
angles they make with the vessel’s path. 



I have just received the last Monthly 
Fart of the Mechanics* Magazine^ and 
the description of the Great Britain 
steamer, with the mode of propelling her. 
1 feel quite confident that, with one re¬ 
volution of a propeller upon my plan, 
having the extremity of the floats at an 
angle of from bO® to GO** with the plane 
of motion, the vessel would advance as 
far, as with five revolutions of the pro¬ 
peller there described; thereby render¬ 
ing unnecessary the large driving-wheel 
and its attendant straps, the wear and 
tear of which must be very considerable. 
Nothing could be more easy than to test 
the correctness of my assertion, that is, 
by having a model of each propeller, and 
causing them to revolve in a vessel of 
water in which w'ere sprinklcda little bran, 
small pieces of paper, or other floating 
particles, when the comparative velocity 
of the current which each w'ould create, 
would convince any one how vefy unne¬ 
cessary are driving-wheels and straps to 
stern propellers properly constructed, 
and that tne power might be applied di¬ 
rect from the engines to cranks upon the 
propeller shaft; the number of strokes 
per minute of the engine giving quite a 
sufficient number of revolutions to the 
propeller. 

1 have just had constructed two wheels 
of sheet zitik, for the purpose of testing 
the principle 1 have'laid down as to the 
relative speed of wheels with vanes at 
difterent angles, propelled by fluid, and 
their power of measuring the velocity of 
such fluid, or of bodies to which they 
may be attached passing through any 
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Stagnant fluid, and I am happy to say 
that the principle is fully verified. The 
wheels are each the Virth part of a mile 
in circumference, and in depth equal to 
^th the diameter. One has nine vanes, 
the extremities of which arc at an angle 
of 26** 34' with the plane of motion, 
causing it to make two revolutions in the 
distance of its own circumference; the 
other has 18 vanes, at an angle of 4.0'’, 
making, therefore, one revolution in the 
same distance; so that in passing through 
the watei in the direction of their axes, 
the first w'ould make 2,000, and the lat¬ 
ter 1,000 revolutions in a mile. Indices 
arc attached to each, so arranged that 
each should make one revolution round a 
dial-plate in a mile, the plate being di¬ 
vided into furlongs and chains. The 
wheels were placed in the water on each 
side of a boat, which was rowed across a 
pool of considerable size, when the dis¬ 
tance passed oVer, recorded by each in¬ 
dex, was found to be uniformly the same; 
and the total distance indicated, of 13 
chains between two observed projections 
upon the banks, was found also to corre¬ 
spond with the real distance between the 
two points, when afterwards measured 
upon a plan. 1 may observe, that the 
wheel need not necessarily be any integral 
part of a mile in circumference; but'the 
angle at w'bieh the extremity of the vane 
should be set, may be found, by dividing 
the distance which it is intended one re¬ 
volution of the wheel should puss over, 
by the girth of the wdiccl, and the quo¬ 
tient will be the tangent of that angle. 

1 am, Sir, 

Very respectfully yours, 

BENJAMiif Bibam. 

Wentworth, October 8,1812. 


IILASTINQ BY C;AT4VANISM. 

Sir,—In No. 908, page 207, I And a 
letter signed *' J* F. B.” 1 quite agree 
with your correspondent, that in 
doubtful matters, theories, and opinions, 
may be very erroneous ; -but that facts 
in j[such cases mmt be of value." No 
one can doubt the correctness of this 
aphorism, and it would be well if writers 
like '* J. F. B.'* would attend more to 
facts, and indulge in theoretical opinions 
less freely. Your last volume is now at my 
bookbinder’s, but, if 1 remember rightly, 
there is a letter in it with the same 


'signature J. F. B.,” in which the merits 
of Mr. M. Roberts' process of blasting is 
criticised, and much said in favour of 
Bickford's patent fuse; indeed so much 
said, that 1 w'as almost led to suppose 
that the writer must have some interested 
motive in attempting to cry up the fuse, 
in preference to Mr. Roberts’ galvanic 
process.' 

1 will, in the first place, advert to the 
sand tamping. .1 am myself a practical 
man, and have been engaged in quarry¬ 
ing operations all my life; during which 
time, it has been my constant aim, by 
every means in my power, to preserve 
the men employed under me from 
accident by blastin|[. Tamping by sand 
has been known in Wales for half a cen¬ 
tury,- or more; but Mr. Roberts’ pro¬ 
posal to leave a space between the sand 
and the powder has not, I believe, ever 
been tried, until 1 adopted it in blasting 
by his galvanic process, so ably described 
in his pamphlet. In my practice I have 
imvcr placed over any quantity of pow¬ 
der more than 18 to 2*2 inches of sand, 
and in no instance, whether it was placed 
vertically or horizontally, have I seen the 
sand in the slightest degree disturbed. 
In many instances, however, the whole 
of the rock operated upon has been 
blown away; and as to such instances, 1 
can of course say nothing. 

The first trial I made of the galvanic 
apparatus w'as in a slate quarry. The im¬ 
mediate object of the blast w'as to remove 
a large body of flint which lay on the 
slate vein. In the flint there were pre¬ 
pared six holes of two inches diameter, 
and varying from three to fsur feet in 
depth. The whole quantity of powder 
employed was 18 lbs. The charge w'as 
fired, anil in no instance was there a 
failure. The action of all the six charges 
was simultaneous, and the effect from 
this/jause was such as 1 had never be¬ 
fore witnessed, from ten times the quan¬ 
tity of poNvder fired at different intervals 
in the common way; that is to say, by 
Bickford’s fuse. 1 may mention here that 
whatever care is taken with the fuse, you 
can never arrange it so accuratclj^ as to 
insure the simultaneous action of the 
difierent charges; I may also state that 
though the fuse is offered to the men free 
of charge, they unanimously prefer the 
old plan of firing the holes with straw, 
and using ground stone for tamping. 

“ J. F. B." states, that by increasing the 
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quantity of potfder great effects may be 
produced without any tamping. Of this 
our quarrymen arc weli aware, as they 
frequently pour large quantities into 
fissures in the rock caused by the blasting. 
I have known a barrel of gunpowder 
throw down above 5000 tons in this way. 

Again “ J. P. B.” says, “ of the superi¬ 
ority of igniting charges by galvanism, 
as an ordinary mode, I am far from 
being convinced." • The language he uses 
here admits of great latitude. Docs 
" J. P. B." mean larger works or blasdng 
a few stones for clearing a field ? In 
extensive works fixed batteries at iq^cr- 
vals would, 1 imagine, be serviceable with 
main wires for the men to attach branches 
to. 1 am about putting thl‘m up on this 
plan, and I feel very confident as to the 
result. 

1 need scarcely add, Mr. Editor, that 
I am altogether unused to writing, and 
only address you with a view of offering 
a practical teslimony'as to the invaluable 
plan of Mr. Martyn lioberts, who wouM 
greatly add to the obligations he has con¬ 
ferred on the mining interest, if he would 
favour the readers of the Mechanic’s 
Magazine with a description and drawing 
of the iron battery. 

1 am, Sir, yours res 



Box P. 5, Post-office, Liverpool. 

Liverpogl, Oct. 11th, 1842. 


^ POLAR MAGNETIC EXPEDITIONS. 

' Sir,—At the solicitation of several of 
your subscetbers I hand you the following, 
which 1 snail feel obliged by being in¬ 
serted in your valuable publication. 

1 am, yours truly, 

' George Towler. 

Norwich, October 4, 1842. 

Polar Magntiic Expeditions^ 

These expeditions must unquestionably 
prove failures, as far as the main objects 
they have in view arc concerned. The 
natural difficulties to bje e ncountered in 
those climates precluiffi^he possibility, 
even of dctectingserror, or the fallacy of 
the opinion of the earth’s magnetic in- 
fiuence would have long since been con¬ 
firmed.* 

'The earth has no magnetic power, con- 
■seqUently, it has no magnetic poles. 

The magnetic poles are points in the 
heavens, which points are where the 

VOL. xxxvii. 


maximum and minimum pressures are to 
be found, or where the greatest and least 
quantities of matter exist in equal spaces, 
“ in tlie medium of space.** 

Those points on the earth which are 
known as the earth’s magnetic poles, do 
not coincide with the earth's poles; and 
as this is not the case, the earth, in its re¬ 
volution every twenty-four hours, con- 
sequwtly carries with it those points, 
which describe a circle round the earth's 
polos in that period; and which, together 
with the eaitn’s annual revolution, cause 
those points not to be found in the same 
place at the same time, but once in the 
year. Therefore, the search for any 
points on the earth on which the mag¬ 
netic needle will permanently exhibit the 
same phenomena which it does when im- 
diately under the celestial magnetic pole 
must for ever prove fruitless. 

. The truth of these remarks can be 
proved without the necessityof Polar Ex¬ 
peditions, or without travelling out of the 
temperate zones. 

The determining the progression of 
those points which are called the earth’s 
magnetic poles, and the finding such 

E oints at any given time, may be achieved 
y observations which could be carried 
on almost at home. 


DREDOk's SUSl'BNSlOK BRIDGES—ANCIENT 
IRON MANUFACTURE. 

Eight bridges ou Mr. Dredge’s plan of 
suspension, (see Meeh. Mag., vol. xxx. p. 
53,) ha^ been now erected, and several 
others have been ordered, or are now in the 
course of constmetion. The Victoria Bridge, 
across the Avon, at Bath, of 150 feet span, 
was constructed in 18.36; 8iQce*then, five 
have been built for the Government, in Re- 
gent's-park, London; one across the Leven, 
Lochlomond, in .Scotland, for Sir James 
Colquhoun, Bart., which is not less than 
294 feet in length, qpd 20 feet wide; and 
one for O. S. llarconrt. Esq., at Wrays- 
bury, near Windsor, (dose to the famous 
Bnnnymeod,) which is of 100 feet span, and 
] 7 feet wide.» The last, which has just been 
completed, took only three weeks in con¬ 
struction, after the foundation-stone was laid; 
and the cost has not been half what the mere 

BD 
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centring for a common stone bridge would 
have cost. 

The author of this very ingenious and 
tost'Spreading system of construction, in 
lately communicating to us the progress of 
the Wraysbnry bridge, makes ngention of an 
incidental discovery, of considerable in¬ 
interest. “ In excavating," he says, “ the 
foundations for the bridge, about twenty 
miles west of London, a considerable num¬ 
ber of horses' shoes and nails were discover¬ 
ed, imbedded in a peat bog, several feet be - 
low the surface. They- were of extremely 
rude construction, which, coupled with the 
fact of their being found four feet beneath 
an ancient road, leaves no doubt of their 
great antiquity; notwithstanding which, the 
iron was in the highest stale of preservation, 
and as free from rust as wlnm dropped from 
the horses' feet, and the marks of the smith’s 
hammer were still visible." 

THE WATER UOKSTloN—FUOr. I'll'ES AS 
INJURIOUS AS FOOL CISTERNS. 

Sir,—Having observed in tiic pages of 
your valuable Journal a discussion between 
two of your correspondents, respecting the 
obtaining of pure water—one of whom con¬ 
tends that the Companies ought to filter it 
jiroperly before it is sup])lied, and the other 
asserts that the largest amount of impurity 
arises from dirty cisterns—it has occurred 
to me tliat there is an abundant source of 
mischief which has licen overlooked by both. 

The house in which I reside is within a 
bow-shot of the New llivcr Head, the 
water from which flows into two leaden cis¬ 
terns, (one in each kit(‘hcn,) which arc com- . 
pletcly covered up, >md secure from any ex¬ 
traneous matter falling in, and are also regu¬ 
larly clcahed out. The water is nauseously 
earthy to Uie taste; indeed, so much so as 
to flavour even iSie tea, and otlicr beverages 
made from it. 

At a friend’s house, which Is situated 
nearly on the opposite side of tlie reseivoir, 
and at a little further distance than iny own, 
the water, although still perceptibly earthy, 
is not nearly so bad. This fact at first com¬ 
pletely puzaled me. 1 attributed the bad¬ 
ness of my water to the cistern, and accord¬ 
ingly tried the water before it entered it, as 
it came from the supply pipe, but found it 
worse. The oply reason which 1 can now 
g^ve for the difference in the quality of the 
water at these two points is, that the main 
and service pipes through which my supply 


is received have bben down about twenty 
years, while those through which my friend 
is supplied have only been laid about three. 

Whether the Water Companies would con¬ 
sent to take up their pipes, clean theih, and 
relay them at certain intervals, is, I suppose, 
very doubtful. Indeed, I, for one, begin to 
despair of being supplied with water even 
tolerably pure; and would advise every one, 
who does not wish to drink a nauseous Huid, 
to filler his own supply. A very efficient 
filter may be constructed for less than Is. 6d. 
Uydropathists insist most vehemently upon 
the necessity of using waten* which is abso¬ 
lutely pure; and although I do not believe 
that peifectly pure water exists any where 
naturally, still, I suppose very few will deny 
that the constant use of impure water must 
be detrimental to health. 

Yours truly, 

W. JI. 

St. Jolin’s-slrcet-road, Oct. 4, 1842. 


THE CRANK QUESTION. 

* . A few valedictory tcorde. 

It must be a bad case where a mathemati¬ 
cian is driven to the disingenuous necessity 
of making use of words which can be con¬ 
strued to have an ambiguous meaning, and 
at tlie same time will nut in any way attempt 
to give a practical meaning when called on, 
or indeed explanation of any kind of wliat 
the true meaning siiould be. 

In iny reply (see vol. xxxiv. page 440) to 
" K. W. T.’s" paper containing the extract 
given in his last letter, 1 stated, that he en¬ 
deavoured to get out of the difficulty, in 
wliich the facts iu my experiments had 
jilaced him, by contending, that there was 
some ambiguity about the mciuing of the 
term " low of power," so us to make those 
experiments, if possible, thereby square with 
his favourite doctrine; and now, after nu¬ 
merous unsuccessful attempts to prove my 
experiments inconclusive, he is driven back 
to tqlcc refuge in the same quarter. Was 
this ^is reason for refusing to give any prac¬ 
tical explanation of his meaning of the term 
"loss of power," and the cause he was so 
much perplexed at my doing so ? He is not 
satisfied with the ambiguity of the term 
above mentioned, hut he now wants to ex¬ 
tend the principle to tha words " mechanical 
dieadvantage,*’ and wishes to make it appear 
that the word " disadvantage," iu mechanical 
science, cannot have the ordinary meaning; 
tboogh, at the some time, be will not ex¬ 
plain what it should be. It does not appear 
that these blunders are altogether caused by 
want of understanding the subject, from the 
turn he has given to the eiqperiment described 
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by your Aberdeen correspondent. It is un¬ 
fortunate, however, for that writer, that he 
has interfered with him, for he has made it 
ap|tear that he did not know how to calcu¬ 
late the work done by a steam-engine; inas¬ 
much as he overlooked the spaces passed 
over by the weights. 

R. W. T.” ridiculed, in one of his let¬ 
ters, the idea that a weight of 37i lbs. could 
be drawn over a space of 6 inches, when the 
shifting leverage wi^ removed by a power of 
50 lbs. movuig 4 inches under the circum¬ 
stances described; and when I have proved 
the fact beyond the possibility of doubt, be 
thinks it strange I should give myself the 
trouble of proving what every body aliwady 
knew to be a fact! 

Your correspondent is mistaken about the 
Cornwall engines; there are none of them 
worked, which have cronks, without what he 
calls an efficient fly-wheel: but if he will 
read a paper lately published in your Maga¬ 
zine, read before the Institution of Civil En¬ 
gineers, he will see of what little importance 
the cfficimit fly-wheel, of which he thinks so 
much, really is. A powerful engine whgpl 
employed fur grinding com, he will find, 
had a fly-wheel, weighing 24 tons, removed, 
and the consequence was, eleven per cent, 
increase of work. It is a strange circum¬ 
stance, that, nearly a century back, the un- 
tdenUJle Smeaton gave it os his opinion, 
that a fly-wheel was a great incumbrance to 
steam-engine mill work, aud that it should 
be only at the present day found out that 
his opinion on this head, like that on the 
crank, is perfectly sound. Perhaps, how¬ 
ever, we ought not altogether to wonder at 
this, when we find mathematicians, and some 
of eminence even, following tlie course which 
it has been the intention of my papers to 
prove erroneous. 

I am. Sir, &c., 

M. 

[Wc hope this discussion may here be al¬ 
lowed to close.—Ed. M. M.] 


THE LATHE.—THE LATE MR. MAUDSLBY’s 
IMPROVEMENTS. 

Sir,—In No. 995 of your last monthly 
part, is a communication from C. W. Wil¬ 
liamson, on his alleged improvement in the 
Lathe which has laftly been adopted in the 
Dock-yard at Chatham, and for a description 
of which he refers your readers to No. 24, 
of the 7th of Feb., 1924. On referring to 
that Number of your scientific journal, I find 
a communication from ** Charles William¬ 
son,*' describing an improvement in the lathe, 
which enables the driving cat-gut band to 
accommodate itself to the varying diameter 


CAUl'ET LOOM. 

or changes of the conical pulley upon the 
mandril of the lathe as his invention. Pre¬ 
cisely the same met hud as here claimed, was 
u.scd by the late Mr. Henry Maudsley, the 
miiient luthc-maker, in his manufactory; and 
it is fully described in Gregory’s Mechan¬ 
ics, page 5^3, published in 1813 ; which 
was several years prior to C. W.’s commu¬ 
nication. A tbot-lathe made by Mr. Mauds¬ 
ley with this identical improvement was in 
the possession of the late Rev. Wm. Green, 
of Grirnston, Yorkshire, in 1820, who was an 
excellent amateur mechanic, and took great 
pleasure in showing it to any ajiplicant, os 
it was considered the mechanical lion of the 
neighbourhood. 

My only object in writing this is, to put 
the invention in die possession of its owner, 
and to pay a tribute to the memory of a 
justly celebrated mecluinic who, by his in¬ 
vention of the slide rest, and various other 
important improvements, rendered the lathe 
a most important and automatic macliine. 
As your Magazine is identified with the cause 
of science and truth, probably you may find 
room for this communication. 

I am, &c., 

J. Johnson, Junior. 

Leeds, Oct. 7th, 18(2. 


caldkrhead’s carpet loom. 

The Committee on Seicnce and the Arts, consti¬ 
tuted by th» Franklin Institute of the State of 
Pennsylvania, for tlic xirumotinn of the Mechanic 
Arts, to whom was referred for examination an 
iinprovcincnt in the Loom for weaving Carpets, 
&c., ihvented by Mi. Alexander Cslderbcad, of 
Philadelphia, Pennsylvania, IIKPOJIT: 

lliat Mr. Calderhuad’s loom is a material 
modification and simplification of the Jac¬ 
quard and other draw looms, for weaving 
car])ets and other figured cloths. It dis¬ 
penses with all machinery above the working 
parts of tlie common loom, and is thereby 
so reduced iu height, that it may readily be 
placed in a common apartment without re> 
quiring the removal of the ceillbg. The 
hamett consists simply of heddle»t or heilds, 
made of wires, about twfihty-four^ inchee 
long, and each pierced with an eye, for a 
thread of the warp to pass through, in place 
of the mails, twine, and leads, of the Jac¬ 
quard harness. The heddles work vertically, 
in holes through two boards, or plates, re¬ 
sembling cumber-boards, tiie upperef which 
may be called the rerf-£o<w<f, and the lower 
the gvide-board. The heddles hove each % 
head at the top, which prevents their falling 
through the rest-board, and ttiables it to 
raise them when raised itsdfii^ The eylinier, 
or trunk, is a four or six-sided long and 
slender box, with pivots at the ends, andr it 
extends horizontally across the whote wid^ 
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of the loom directly beneath the heddles; it 
is pierced on each side with holes corres¬ 
ponding to those of the cumber-boards, and 
the pattern-eard»\ or apron, rest upon it, 
and revolve with it—so that when the cylin¬ 
der is raised and the rest-board lowered, the 
blanks of the card raise the proper hedges, 
while the remaining ones drop through the 
holes of the card, and of the cylinder be¬ 
neath it, to form the sheed, or opening, for 
the shuttle to pass through. Thiu the width 
of the shced is equal to the distance which 
the heddles penetrate into the cylinder, and 
the upper and under threads of the warp 
ore stretched alike. The cylinder turns on 
bashes, in a frame which slides vertically, 
and which, being raised by levers connected 
with the treadle, raises the cylinder. But 
the cumber-boards slide vertically and sepa¬ 
rately in the same frame, and the cylinder 
as it rises lifts the guide-board, with u part 
of the heddles; but the sliding frame aets 
upon two levers, supported from the cross¬ 
beam above, and thereby lowers the rest- 
board, and allows the proper heddles to des¬ 
cend into the cylinder. The guide-board is 
suspended from the rest-board, so tliat it 
cannot fall too far below it when the cylinder 
descends; and by means of a wheel at the 
end of the cylinder—Shaving as many inclined 
teeth as the cylinder has sides, and these 
teeth acted upon by a kind of ratchet hook¬ 
ing against them—the cylinder as it descends 
is turned, so as to bring the next side upper¬ 
most, and bring the next figure of the pat¬ 
tern cards into operation when the cylinder 
is raised again. By means of a like wheel 
on the other end of the cylinder, its motion 
may be reversed, and the pattern moved in 
the opposite direction. 

The committee believe tlie whole contriv¬ 
ance above described to be original, and ex¬ 
ceedingly simple, ingenious, and effective, 
costing less than the machinery for which it 
is proposed as a substitute, in the outset, 
and producing a considerable saving in sub¬ 
sequent repairs of the twine required in 
other harnesses. The inconvenioiice arising 
from the stretebYng of the twine, is in this 
loom entirely avoided. It is alike adapted 
for cumber work, where the figure varies 
throughout the whole width, and point work, 
where the figure is S 3 nnimetrical. It may be 
used for fabrics of two or more plies, or 
thicknesses, and requires for them merely a 
single pattern. The only objection to its use 
which has occurred to the committee, is, that 
the fly or downy matter from the warp may 
in time clog the cylinder; but if this should 
be the case, thalt part may be easily removed 
and cleaned out, and there is little reason to 
apprehend any difficulty from this source. 
Ae committee would warmly recommend 


this invention to all manufacturers of car¬ 
pets and figured fitbrics, while they accord 
high praise to the meritorious inventor. 

June 0th, lOfS. 

By order of the committee, 

William Hamilton, Actuary. 
Journal Franklin Institute. 

ON TUB COMPAUATIVK VALUB OF VARIOUS 
FORMS OP CHIMNBT CAPS AND VENTI¬ 
LATORS. BT THOMAS EWBANK AND J. L> 
MOTT. 

{From the Journal o/theFranAlim Institute.) 
The object of these experiments was to 
determine the comparative value of various 
forms of chimney caps and ventilators. To 
do this with a tolerable degree of precision, 
a uniform current of wind of sufficient volume 
and force, was necessary; and it was equally 
requisite that the model of every cap tried 
should be placed in the same favourable posi¬ 
tion in the experimental current. We endea¬ 
voured to realize these conditions in the foHow- 
ingmanner: In Mr. Mott's iron foundry three 
cylindrical bellows, each 20 inches diameter, 
and 30 inches stroke, are employed; tlie 
pistons are moved alternately by a triple, 
or three throw, crank. Prom these bellows 
the aerial current, or blast, was derived; the 
wind from all of them was conveyed about 
20 feet through a 5 inch pipe, where it issued 
in a horizontal direction through the tube A, 
whose orifice was 3 inches in diameter. To 






render the blast as equable as possible, the' 
steam engine (hat worked the bellows was 
kept going at a uniform speed during the 
time occupied in experimenting. The blast, 
however, was not, aftw all, very uniform, 
and the oonsequenoe was a slight oscillation 
of the water in the gauge that measured the 
results. 



ON CHIMNEY CAPS 

Eight inches from the open end of the 
blow-pipe A, a gloss tube B, an inch and a 
quarter bore, and 28 inches long, was secured 
in a frame. Its lower end descended into a 
▼essel of water, as represented, and to its 
upper end was fixed a ferrule f, of tin plate. 
To this ferrule the vertical tubes of the caps 
were accurately fitted, so as to be slipped on 
and off without disturbing B. The models 
were made of tin plate, and the vertical tubes 
attached to them were all of the same di¬ 
mensions, viz.; 1J inch long and 1-^ inch 
bore. The glass tube which may be sup¬ 
posed to represent a chimney, was designed, 
as the reader will have already perceived, to 
measure the degrees of rarefaction produced 
within it by the caps—the ascent of thesfiuid 
indicating the effect of the blast of wind on 
each. Except when otherwise noticed, the 
axes of the caps, or horizontal tubes, were 
made to coincide with that of the current. 
With the view of verifying the general re¬ 
sults, and to detect any variation in the force 
of the blast, from slight changes in the speed 
of the steam-engine, the experiments with 
each cap were repeated, at short intervals of 
time, but no very obvious changes in theyc- 
sults here recorded were observed. 

Experiment /.—^The first experiment was 
with the tube B, as figured in the cut. It 
was faised till the orifice of the ferrule was 
in the centre of the blast; but in no part of 
the current was any rarefaction produced. 
The water was neither elevated nor depressed 
within the tube. Had the upper end been 
inclined towards A, wind would have entered 
and displaced the water from the bottom of 
the tube: and, on the other hand, had it 
bren inclined in the opposite direction, a 
slight ascent of the fluid would have follow¬ 
ed ; but it was not deemed of sufficient im¬ 
portance to try either. 

Experiment //.—The tube C was now 
slipped on the ferrule in the position in 
which it is figured. It will be perceived 
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that at the side away from the blast, a portion 
is removed, as if to form with a similar tube 
a mitred joint, or a right-angled elbow. With 
this device tiie water rose in B from l^to 2^ 
inches above its level in the vessel. By tura- 
ing the open part of C till it was nearly pa¬ 
rallel with the blast, little or no change in 
the extent of rarefaction took place. 
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Experiment ///.—D was next tried. It 
consisted of two tubes like C, united at right 
angles. When the horizontal branch was in 
the direction of the current, the water osdl- 
lated in the tube from 1 ^ to 2|- inches. Up¬ 
on turning the cap till its axis formed an 
angle of 45 degrees with that of the current, 
the liquid ^Inmn rose to 31 inches; and 
when the angle was 90 degrees, the water fell 
to 2 Jr inches. An elevation, however, greater 
than was obtained when the cap ranged with 
the blast. The cap was next turned to its 
first position, and a conical tube, 6 inches 
long and 2 inches diameter at its wide end, 
added to it, as figured at E. To our sur¬ 
prise, no further elevation of the fluid took 
place. The central current of the blast being 
received against that part of the vertical tube 
opposed to it, was, probably, too strongly 
deflected to allow other portions of the cur¬ 
rent to sweep close around the horizontal 
branch. Had the cap D resembled the one 
marked P, there can be no doubt of the ef¬ 
fect being increased, as the wind would then 
embrace, and impinge upon, a larger surface. 
Uiifortniiately we had not prepared any mo¬ 
dels of cylindrical caps at various angles, t.e., 
where the caps proper were inclined upwards 
like F. The next figure exliibits an approach 
to this plan, and when compared with C, 
which it so nearly resembles, exhibits a de¬ 
cided improvement. 

Experiment IV .—^Thc cap G consists of a 
vertical tube, with a head piece extending 
over three-fourths of its upper, or discharg¬ 
ing, orifice. The back of the hood, which 
receives the blast, forms an angle of about 
30 degrees with the side of the pipe to which 
it is attached. This rap raised the water in 
B from 3 J to 4 J inches, being double the 
elevation which C produced. Deviating the 
position of the opening, with regard to tlie 
current, diminished the effect. 

Experiment V .—^The conical cap II was 
now placed in the blast, upon which the fluid 
ascended in B from 2J to 3J inches. Tliree 
models of this cap were tried; they were oil 
of the same diameter at the mouth, and the 
vertical tubes were attached to them at the 
same distance from the inanths, viz.: |ths of 
an inch ; but their lengths varied, being re¬ 
spectively 3, 3|, and 3| inches. There were 
no very observable variations in tlie altitude 
of the liquid column produced by them, but 
the only one that raised it to 3J inches wea 
the longest—the one last named. When the 
months were turned till the axes of the cones 
formed an angle of about 45 degrees with 
that of the blast, the water commonly fell in 
the tube, though not uniformly so; but what 
appeared singular, when the axes of the cones 
were at 90 degrees with the"current, the water 
actually rose to 4 J inches! On several trials 
this unexpected result followed. ^ , 
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Experiment VI .— TIir next experiment 
was with the cap figured at 1 . The model 

I J K 





was made from caps on sole in the city. The 
outer pipe, or cose, was 4 ^ inches long and 
li inch bore. The inner tube was fths of 
on inch bore, and with the eonical ajutage 
to catch the wind, 2\ inches long. This cap 
raised the water \ ^ inches. When its axis 
was a little inclined to the blast, no sensible 
change in the elevation of the water in B 
followed; but when the angle with tlic axis 
of the blast was at 15 degrees, the water fell 
to 34 inches, and at 91) degrees the water 
stood only at ^ an inch. (This, and tlic re¬ 
mainder of the figures, are in section.) 

Experiment Vlt. —^Th« inventor of the 
last cap has applied near its open end (by 
two or three strips) a cone, as rejircsentcd at 
J. The object of this is to ]»revcnt currents 
of wind entering that end, and so driving Ihc 
smoke down the chimney, instead of drawing 
it up. To ascertain the i-ffect of this ar¬ 
rangement on the exhausting j)Owcr of the 
cap, the model J was made in all respects 
the same as 1, the cone excepted. On a])- 
plying it to the current, the water rose in B 
to an elevation little more than half of that 
produced by I, being only inches. When 
the cap was turned to 45 degrees, the water 
fell to I 4 ; inches, and at right angles it sunk 
to a level witlj that in the vessel. This ef¬ 
fect might in some degree have been antici¬ 
pated, since the wind would, in being thrown 
from the sides of tlie tube, be apt to catch 
hold of the cone, and be turned into the cap. 
On this account, the base of the cone should 
not project ii^the least degree over the mouth. 
The cone, too, retards the free exit of the 
smoko. 

• Experiment Thenext devices tested 

were such as I have applied to charge si¬ 
phons, and also for producing a vacuum by 
currents of steam—the inoilol marked K con¬ 
sisting of a liorisontal and perpendicular 
tube of the same bore, anit(‘d at right angles. 
The horizontal one was 2 2 inches long. On 
placing this cap on the glass tube, no rise of 
the water took place, but rather the reverse, 
for portions of wind descended and drove out 
the water occasiomilly. When the* axis was 
inclined nearly 45 degrees to the blast, the 
water rone four inchet. At right angles it 
was two inches. 


A projecting piece was now placed within 
the cap, BO as partly to cover the orifice of 
the perpendicular tube; (see next figure, 
marked L.) On trying this, the water rose 
4} inches; inclining the c^ raised it to 5^ 
inches; os the projecting piece retarded the 
current through the tube, it was pressed 
down to make the passage way larger, upon 
which the water rose a little higher. Various 
conical ajutages were now tried, as figured at 
M, and with one 6 inches long, and 2 inches 
diameter at the wide end, jthe water rose 
inches. No additional rise of the column 
was obtained by chan^g the position of the 
cap within the current. 

Experiment IX .—^The same cap was now 
tried again, but with the projecting piece 
entirely removed, (sec N.) The water now 
rose 15 inches, and oscillatful from 13 to 15. 
A short conical tube, whose mouth flared out 
to 2 iuche.s, was next inserted into the small 
end of the cap, with a view to draw more air 
through it; this caused the liquid column to 
ascend at once to 18 inches. A longer tube, 
whose mouth reached to the orifice of A, 
caused the water to rise entirely out of the 
tubo—28 inches! Tlicse increased defects, 
it will be remembered, are caused by an tn- 
terior nnd exterior h\i\st —the wind sweeping 
over, a.s well as through, the cap. 

Kxperitnent X .—A cap, preci.sely the same 
as the last, except the horizontal ouc, being 
11 inches borey and as figured at O, rinsed 
the water to 18 inches, and kept it oscillating 
from IG to 18. The short diverging mouth 



piece mentioned above, was applie l to the 
receiving end of the cap, and raised it from 
22 to 21 inches! 

From these experiments it would seem 
that a chimney cap, or ventilator, made like 
the last figure, is very far superior in its 
effects to any other yet known ; and, what 
is of so)ne consequence, the form is almost 
as simple as the simplest. A diverging tube 
might be attached to the end which receives 
the currant, but the mouth of this should 
not greatly exceed the diameter at the junc¬ 
tion with the vertical tube; if it did so, it 
would diminish the effect^of the wind, in 
sweeping aloi'g the sides of the discharging 
branch. The under side of the receiving 
end of the cap should project beyond the 
upper one, in order to catch the dcst^uding 
currents more readily. This feature is 
figured at N and O. 

Perhaps .some readers of the Journal may 
find time to repeat and extend these experi- 
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ments. There ore several old chimney caps 
which have not been included, especially 
retoMng ones At the first favourable op¬ 
portunity, we will, if not anticipated, pursue 
the subject. 


INSTITUTION OF CIVIL ENOINERRS. 

June 28, 1812. 

JDetcripHoH of the mode adapted for sink¬ 
ing a Wellt at Meters. Truman^ Hanburg^ 
Bujpton, and CoVs Brewery.’* By B^thert 
Davison, M. hat. C. E. 

The author commences this communica¬ 
tion, by stating that one of the principal 
objects of the brewers, is to obtain a^con- 
stant supply of water at a low temperature, 
foy the purpose of cooling the worts, par¬ 
ticularly during the summer months. The 
quantity of water to be obtained from tlic 
laud-springs has (ho says) been represented 
as not to be depended upon; this would pro¬ 
bably be correct, if required, as fre(|uently 
proposed, for the supply of all the wants of 
a city, but if a well is properly sunk, them 
can be no doubt of obtaining a supply of^SO 
to 100 gallons per minute. 

With regard to the quantity of water oh- 
* tainable from the chalk stratum, the author 
believes it to be more precarious, for while 
instances occur occasioually, where a con¬ 
siderable opening is tbund in^ic chalk and 
a plentiful supply is obtained; the cases it is 
believed are os frequent where fissures are 
not met with and a fiiilnrc ensues. 

He then proceeds to give a narrative of 
the facts which occurred during the progress 
of an attempt to sink a cast-iron cylinder 
from the surface down to the chalk, a dejith 
of about 20U feet, intending to admit the 
springs at the different levels, as might be 
considere<^most advisable. 

The w'ell was commenced in the middle of 
a landspriiig well IG feet diameter, and in 
order to avoid the usual incouvenienras of 
pumping and excavating, Mr. Clark of 
Tottenham performed a large part of the 
work with the “ miser” instead of by the 
usual methods of well-sinking. * 

Tlie landspring well was drained January 
25, 1839, and the excavation of a well 11 
feet diameter was commenced; this was car • 
ried down of a clear diameter of 8 feet G in. 
inside the brick steining, and when it had 
arrived at the dep$|k of 115 feet 3 inches, the 
first cast-iron cyUndcr was lowered, and 
others were gradually added, shutting out 
the springs as they were passed, until April 3, 
when, at the flepth of 13.1 feet, in a bed of 
yellow clay and pebbles, the water over¬ 
powered the excavators, and afler trying 
many methoils of continuing the excavation. 


the use of the “miser” was resorted to, 
when the cylinders had gone down to 144 
feet. On the 11th of May the oyster bed 
was reached, at lfi3 fret depth; and after 
some deliberation, it was resolved to con¬ 
tinue sinking down to the chalk. For seven 
days tlm men were employed in “ jumping” 
a heavy chisel bar to break through the hard 
rocky crust* of this oyster bed; at lengtli 
between the 25th and the 27th of May the 
cylinders suddenly sunk 5 feet 6 inches; 
the iiiisering was continued until the depth 
of 189 feet ten inches was attained, and the 
cylinders were found to be completely fixed. 
A pressure of nearly 100 tons applied by 
powerful screws was tried without producing 
any effect; it was therefore determined to 
fill all the space between the steining and 
the exterior of tbe cylinder with concrete, 
although a portion of the steining was disco¬ 
vered to have given way; it was supposed 
that the cylinders would have been held up 
by the pressure, against the steining and the 
earth ; the pump-work was therefore fixed, 
and after a time the pumping commenced; 
on the 21st October, after no more than the 
usual pumping (the water generally contain¬ 
ing sandy sediment), it was observed that 
the pavement around the well had given 
way; the mnchincry was stop])ed, and im- 
inediattdy (Imre oi'cnrrcd a rumbling noise 
within the cylinders which lasted probably 
4 or .1 minutes; on examination, it was 
found that the cylinders had sunk 4 inches, 
the main girders across the top were broken, 
and on sounding the well it was discovered 
that an extensive “ blow” of sand had taken 
place, and filled the bottom of the well for 
nearly 28 feet; this wsis cleared out by mi- 
sering, and after recomracncing pumping for 
some time, on the 14tb Dctxsmber a separa¬ 
tion of the cylinders about 2 a inches wide 
was discovered at about 73 feet from the 
•surface. Mr. J. Braithwaite and Mr. J. 
Simpson were consulted as to the best method 
of procecHliug; the former was of opinion 
tliat there was such a subsidence behind tlie 
cylinders, as woidd endanger the safety of 
the surrounding buildings. The latter did 
not take so serious a vi((piv of the matter; 
but he suggested the sinking of an internal 
cylinder, if the original one could not be 
forced down. 

After this examination, a portion of one 
of the cylinders was cut away at 72 feet from 
the surface, wlicre the soft part of the clay 
commenced, and a dome was constructed 
with brick and cement all round the exterior 
of the cylinder, with the intention of sup¬ 
porting the brick bteiiiiiig and strata above, 
and also to carry off the water, and prevent 
its softening the clay and the concrete. 

On the I8th of March, 1840, an. internal 
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ejlinder of 2 feet diameter was lowered, 
within the original cylinder, and continned 
sinking until it reached the chalk, into which 
it was driven four feet; the space between 
the large and small cylinders was then filled 
in with granite paving stones for 5 feet in 
depth, and then with smaller stones, broken 
bricks, &c. mixed with hydraol|c cement, to 
the depth of 25 feet, thus forming an eflec> 
tual barrier against any future “blow” of 
sand from the original bottom of the well. 

After all was imagined to be secure, and 
the pumping had recommenced, a second 
separation to the extent of 4 inches was dis< 
covered in the cylinder; the gap thus formed 
was first filled in completely with wooden 
wedges, and a cast-iron cap was afterwanls 
bolted withinride. The well was then drain¬ 
ed, and 400 holes ^ inch diameter were 
drilled in the cylinder, immediately beneath 
the oyster bed, to admit the water from that 
level. It was ascertained also by experiment, 
that the quantity of water obtained from the 
2 feet bore in the chalk, was about 22 gal¬ 
lons per minute; the bore was then con¬ 
tinued for a depth of 200 feet, making the 
total depth of the well and the bore from 
the surface, nearly 400 feet, when a supply 
of water was obtained of il3 gallons per mi¬ 
nute ; some of the joints of the cylinders 
were then picked out, to admit the water, 
and from all the sources combined, the 
quantity of water obtained was about HI 
gallons per minute, or 135 barrels jier hour; 
that is, 55 barrels from the chalk spring, 
and 80 barrels from the sand-spring per 
hour. 

The cost of the well and the bore was 
4444/., to which must be added the expense 
of a 12-horse steam-engine and pumps 
1351/., making a total cost of 5795/. 

Appendeil to the paper is the report of 
Mr. James Simpson, which gives a very 
clear account of the state in which he found ' 
the well, and the remedies which he sug¬ 
gested for the accidents which hod occurred. 

It is illustrated by two drawings, showing 
in detail a i/ertical section of the well, with 
all the pumps and machinery, and also the 
tools used in the axoavation and the bore. 

TELFORO AND WALKER PREMIUMS. 

Seifion 1843. 

The Council invite communications on 
the following, as well as other subjects, for 
Telford and Walker premiums:— 

1. The original cost, annual expense, and 
durability of ^mber Bridges, compared with 
similar structures in Stone, Brick, or Iron. 

2. A Description of the Canal of the 
Holder (Holland,) or of any Foreign Engi¬ 
neering Works of a similar kind and im¬ 
portance. 


3. The modes of Irrigation in use in 
Northern Italy; of Drainage adopted in the 
Lowlands of the United Kingdom, or works 
of a similar nature in Holland, or in other 
countries. 

4. On any of the principal Rivers of the 
United Kingdom, (the Shannon,) or of Fo¬ 
reign Countries, (the Po, Italy,) describing 
their physical characteristics, and the engi¬ 
neering works upon them. 

5. An account of the waste or increase of 
the Land on any part of Jbe coast of Great 
Britain, the nature of the .Soil, the direction 
of the Tides, Currents, Rivers, Estuaries, 
&c., with the means adopted for retarding 
or preventing the waste of the land. 

C. 'The various kinds of Limes and Ce¬ 
ments employed in Engineering Works. 

7. Tlie beat and most economical mode of 
raising large Stonra or Rocks from the beds 
of Rivers or Harbours. 

8. The conveyance of Fluids in Pipe.*, 
under pressure, and the circumstances which 
u.sually affect the velocity of their currents. 

9. The means of rendering large supjilics 
of Water available for the pur{>ose of cx- 
tinyuishing Fires, and the be.st application 
of manual power to the working of Fire 
Engines. 

10. The most advantageous method of 
employing the power of a Stream of Water, 
where the height of the fall is greater than 
can be applie^hto Water Wheels of the usual 
construction. 

11. The construction of large Chimneys, 
as affecting their draught; with examples 
and drawings. 

12. On the ventilation of Coal Pits or 
Mines in Great Britain, or in Foreign Coun¬ 
tries. 

13. The relative merits of Granite and 
Wood Pavements and Macadamized Roads, 
derived from actual experience. ** 

14. The smelting and manufacture of 
Copper. 

15. The smelting and manufacture of 
Iron, either with Hot or Cold Blast, in 
Great Britain or in Foreign Countries. 

1C. The comparative advantages of Iron 
and Wood, or of both materials combined, 
as employed in the construction of Steam 
Vessels; with drawings and descriptions. • 

17. The sizes of Steam Vessels of all 
cla.ssc.s, whether River or Sea-going, in com¬ 
parison with their Engine Power; giving the 
principal dimensions of^the Engines and 
Vessels, draught of water, tonnage, speed, 
consumption of fuel, &c. 

IK. The various mechanism for propelling 
Vessels, in actual or past use. 

19. The description of any Meter in prac¬ 
tical use for accurately registering the quai - 
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titjr of Water for supplying Steam Boilers, 
or for other purposes. 

20 . Deductions from direct experiment of 
the degree of condensation which is most 
favourable for the working of Steam En> 
gincs, as regards the production of mechani¬ 
cal power, stating the inconveniences result¬ 
ing from the use of Steam at a high pres¬ 
sure, and showing how such inconveniences 
may be remedied ; with simple rules for in¬ 
dicating the proper temperature of the dis¬ 
charged water. 

21 . The various modes adopted for mov¬ 
ing Earth in Railway Tunnels, Cuttings, or 
Embankments, with the cost thereof. 

22 . On Stone Blocks and Timber Sleepers 
or Sills, with or without continuous Bear¬ 
ings, for Railways. 

23. The results of experience as regards 
the comsnmption of Power for a given effect, 
on Railways having different widths of 
Gauge; with the advantages or disadvantages 
attributable to any established width of 
Gauge. 

24. On the forging of Solid Axles for 
Locomotive Engines and Railway Carriages, 
which arc subjected to great strain, noticing^ 
particularly whether the Iron used be of a 
cold-short or red-short quality, the relative 
strength of the two qualities, and whether 
the size of the Crystals appears to influence 
the cohesive strength of the metal. 

25. The advantages of large «and small 
hollow Wrought Iron Shafts for Machinery, 
Axles for Carriages, &c., the best mode of 
manufacturing them, and the formulte for 
computing the strength. 

26’. Memoirs, and Accounts of the Works 
and Inventions of any of the following En¬ 
gineers :—Sir Hiigii Middleton ; Arthur 
Woolf; Jonathan Hornblower; Richard 
Trevithick ; and William Murdock (of 
Soho). 0 

Original Papers, Reports or Designs of 
these or other eminent individuals are pecu¬ 
liarly valuabla for the Library of the Insti¬ 
tution. 

The Communications must be forwarded, 
on or before the 31st of May, 1813, to the 
House of the Institution, No. 25, Gfbat 
George Street, Westminster, where copies 
of this paper, ond any further information, 
may be obtained. 

CllARLKS MaNBY, 

Secretary. 

23, Great George-strcct^ 

Westminster, 1812. 


Bxtraetefrmnihe Minutee qf Co^twnl, Feb. 
23, 183o. 

“The principal subjects for which Pre¬ 
miums will be given, are 

“ 1st. Descriptions, accompanied by Plans 


and EiXplanatory Drawings, of any Work in 
Civil Engineering, os far as absolutely exe¬ 
cuted ; which shall contain Authentic Deteili 
of the Progress of the Work. (Smeaton’s 
Account of the Eddystone Lighthouse may 
be taken as an example.) 

“ 2 adly. Models nr Drawings, with De¬ 
scriptions of Useful Engines and Machines; 
Plans of Harbours, Bridges, Roads, Rivers, 
Canals, Mines, &c. Surveys and Sections 
of Districts of Country. 

“ 3rdly. Practical Essays on subjects con¬ 
nected with Civil Engineering; such as 
Geology, Mineralogy, Chemistry, Physics, 
Mechanic Arts, Statistics, Agriculture, &c.; 
together with Models, Drawings, or Descrip¬ 
tions of any New and Useful Apparatus, or 
Instruments applicable to the purposes of 
Engineering, or Surveying." 


HBCENV AMERICAN PATENTS. 
[Selected and abridjied from the Franklin Journal.\ 

Harvesting Machine, for* Cutting, 
Thrashing, and Windowing Grain. 
Damon A. Church .—On the forward part 
of this machine there is a set of V-shaped 
cutter;, with points that separate the heads 
of the grain from the straw; above these 
cutters there is a gathering-whrcl, with 
strips that reach from end to end, to catch 
the heads of the grain, as the gathering- 
wheel revolves, and force them against the 
V-cutters, which separate them from the 
stocks. The heads of grain are delivered 
from the cutters on to an endless apron, 
which extends along behind the cutters, until 
it arrives at a point where it meets two end¬ 
less aprons, between which the grain is con¬ 
ducted up to a thrashing machine, of the 
usual construction ; from the thrashing cy¬ 
linder the grain and straw arc discharged on 
to an endless apron of netting, with meshes 
sufficiently small to prevent the passing 
through them of the thrashed heads, but al¬ 
lowing the grain to fall upon another endless 
apron, which carries it back, unti^ it foils 
down in rear of a fan-wheel, by which the 
chaff and dirt are blown out, whilst the grain 
descends into a box. The cutters are each 
hung upon a joint-pin at the heel, and are 
borne up against the gathering-wheel by a 
spring. 

The claim is to the “ manner of construct¬ 
ing the knives or cutters, so as to hang each 
of them upon a rod, or joint-pin, whilst 
they are each sustained by a spring, as de¬ 
scribed." Also, to the combinatiim of the 
apron that receives the grain from the gather¬ 
ing-wheel, with those that conduct it to the 
thrashing cylinder; and. Anally, to the end¬ 
less apron of net-work that receives the 
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grain, 8tc., from the thraahing cylinder, 
with the one that conducts the grain to the 
fan. 

Improvemunt in Mill Spindles and 
Vertical Shaftr. Jacob Staub. — The 
patentee says;—“ The object which I de¬ 
sign to obtain by my improvement is, to 
have less friction, and to give better oppor¬ 
tunity to repair the end of the spindle.” 

At the bottom of the step, or ink, there is 
a movable plug, which runs up into a hole 
made in the bottom of the spindle or shaft, 
the upper part of the said hole being occu¬ 
pied by another movable plug, which has a 
small bole through its whole length, to re¬ 
ceive and conduct oil from the box in which 
the whole works—the oil escaping through a 
lateral hole in the lower end of the shaft or 
spindle. As tlie whole weight of the shaft 
rests on these two removable plugs, the wear 
will be conftned to them ; and when worr, 
they may be removed, and replaced by 
others, simply by taking out the spindle. 

Hot Air Furnaces and Firb-gratbs. 
William H.*Whiielei /.—Tlic claim in this 
instance refers throughout to the drawings, 
and is therefore omitted. It is confined to 
two improvements, the first of which con¬ 
sists in an arrangement of flues for heating 
the air that is to be conveyed to the apart¬ 
ments to be heated; and the second, to an 
arrangement of the grate, in combination 
with a catch, which answers the double pur¬ 
pose of holding the grate in its place, and of 
scraping off the cinders in cleaning out the 
fire chamber. 

The fire chamber is surrounded by two 
concentric cylinders, except where the door 
is placed for the admission of coals, &c., 
with a space between each, the inner cylin¬ 
der being pierced with holes. The fire 
chamber is covered by a plate, in which arc 
inserted tubes for the passage of the draught, 
and of the mr to be heated. The cold air is 
admitted into the outer space around the 
fire chamber, from which it passes, tlirough 
the holes in the inner concentric cylinder, to 
the chamber surrounding the fire cylinder, 
thence into some of the flues above the fire 
chamber, whiuh are surrounded by the 
draught flues, that carry off the gasraus 
products of combustion into the chimneys; 
and the heated air is conducted by pipes, 
governed by dampers, into the apartments 
to be warmed. 

The grate is made with side-pieces, or 
cheeks, of a wedge-like form, that slide on 
inclined bed pieces, and the catch, which 
holds the grate in its place, is hinged to tlie 
furnace, directly in front of the grate, and 
catches in a mortise made for that purpose. 
When the grato is drawn out, the catch drags 
over the top of the bars, and clears off the 
cinders. 


Argand Lamp, fob burning Spirits 
OF Turpentine, &c. John 8. Tbupfi.— 

The reservoir and burner are mode in the 
usual maimer of Argand’s lamp, except the 
outer cylinder of the latter, which is made 
about an inch higher than the inner cyiinder, 
and slightly flaring outward. The principal 
improvements are in the construction and 
arrangement of a sliding cylinder, which fits 
the inner cylinder of the Argand burner, 
having its upper end enlarged, so as to fit 
the space between the |nner and outer cylin¬ 
ders of the burner being flared outward, so 
as to prras the wick agunst the inside of the 
outer cylinder, which is also made slightly 
flaring outward, as before noticed, provided 
with a funnel-shaped button, or inverted coni¬ 
cal regulator, which slides up and down, for 
concentrating the air around the flame, and 
increasing its intensity, and a glass globe, 
with a circular rim inside the same, made in 
the form of a hollow frustrum of a cone ris¬ 
ing inward from the lower rim of the globe, 
for contracting the spai:e and impinging the 
column of air around the flame; the slope 
of said flanch extending downward from the 
jjame, outside the wick, whilst the slope of 
the button extends also down from the flame, 
but inside the circle of the wick. 

” What I claim os my invention is, the 
combination of the conical rim, at the bot¬ 
tom of the globe, with the inverted cone rc- 
guktor, or button, and adjustible cylinder, 
adapted to, and combined with, the wick 
case, as set forth.” 

Machine for Moulding and Press¬ 
ing Bricks. Waldren Beach and Bphraim 
Lttkena ,—In this macliine the moulds are 
arranged in a horizontal wheel, and pass 
under a hopper, from which they receive the 
tempered clay; they then pass under a press¬ 
ing roller, which is in connexion with the 
hopper, its sides embracing thrt portion of 
the roller which presses the clay. As the 
moulds advance, tliey pass under a knife, 
which is hung to an arbor and is pressed 
upon by a sjiring, whieh knife cuts off the 
surplus cbiy, whilst it yields in the event of 
meeting with a stone. A projection from 
the'undcr surface of the pistons that form 
the bottom of the moulds is acted upon by 
an inclined plane, that forces the bricks out 
of the moulds, and then, as the wheel con¬ 
tinues to iDtate, the bricks are, by means of 
a guide, delivered on to a belt, by which 
they arc carried ofi' k,vauy desired place of 
delivery. After the moulds have been emp¬ 
tied, they pass under a rotary sieve to be 
sanded, and thence to the hopper. The fill- 
iug of the mould is effected by two pallets, 
called by the patentee ” cams,” each of 
which is hung to a shaft that pusses across 
the lower part of the hopper, and through 
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its side, and is there connected with a 
weighted lever, which lever projects from 
the shaft in the same direction with the pal¬ 
let. The axes of these pallets being abtf^e 
the snrfaee of the mould-wheel, the weighted 
levers will cause their extreme ends to bear 
on the siirftu^ of the wheel, and as the 
moulds pass under, the clay is forced into 
them by the inclined surface of the pallets. 
The axles of the pallets are provided on one 
side with a knife, to cut off the clay to the 
proper width. • 

' Maintaining Powkr to Drive Ma¬ 
chinery. Stephen P. W. Dotifflaes ,—^The 
object of this machine is to receive and re- 
guhite any irregular or intermitting power, 

^ obtained from any source, and to give it oht 
* regularly, as may be required. Two endless 
chains, placed side by side, arc' each passed 
around two wheels, placed one above the 
other. A pinion, attached to a suitable slid¬ 
ing frame, is situated between the two chains, 
with its teeth biking into their links; and to 
this sliding frame is suspended a heavy weight. 
The irregular or intermitting force is applied 
to the shaft of one of the wheels, acting on 
either of the cluiins, which, by its operation < 
on the pinion, winds up the weight, provided 
the other chain be held permanent; but as 
this weight tends to turn this chain, one of 
its wheels is connected with, and actuates, 
any machine requiring to be moved with re¬ 
gularity. I f the power applied be equal to 
that given out, the pinion, with its weight, 
will remain in the same position, and will 
simply transmit the power which it receives; 
but if the former exceeds the latter, the 
pinion and weight will be raised, and when 
the former becomes less, then they will sink. 
In this way it will be seen that the winding 
up of the weight does not prevent it from 
^ving out its full force, as it is always sus¬ 
pended to thd chain which gives out the 
power. 

Improvement in theWinomill. Wil¬ 
liam Zimmerman. —^This patent was obtain¬ 
ed for a mode of regulating the inclination 
of the siuls, as the wind increases or de¬ 
creases, by means of “the centrifugal gp- 
vemor.” The sails of the windmill are all 
connected with a disk, at one end of a slid¬ 
ing rod, which rod passes through the centre 
of the shaft of the sail wheel, it being made 
hollow for that purpose; the end of the 
sliding rod opposite to the disk is provided 
with a rack, said rack filing acted upon by a 
pinion that receives its motion from the slide 
of the governor. ‘ The inci'eased velocity of 
the wind wheel will throw out the balls of 
the governor, which, by their connexion with 
the sails by means of the sliding rod and 
disk, increases their inclination, and thus 
lessens the action of the wind upon them. 


and consequently retards the motion of the 
mill. 

Machinery for Hoisting Weights, 
&c. John B. Holmee. —In this machine the 
rope, or chain, to which the weight is sus¬ 
pended, winds around two grooved drums, 
to each of which there is attached a cog¬ 
wheel, mashing^into a pinion that lies be¬ 
tween the two, and by which they are actu¬ 
ated, the two cog-wheels having the same 
number of teeth, to insure the same motion 
to the two drums. These drums, together 
with their cog-wheels, project outside of the 
frame, one of them turning on a spindle at¬ 
tached to the side of the frame, and the other 
on a spindle which passes entirely through it 
—the part of it which is within the frame 
being adapted to receive one of a train of 
wheels for multiplying the power. One of 
the drums has cogs cut upon its outer edge, 
which take into Ac teeth of a pinion on the 
axle of a grooved roller, for the pnpose of 
making pressure upon the rope, or chain, to 
prevent its slipping. 

Turning S-i'EAiaHT, Curved, or Taper 
Work. Stacy Q)stiU. —^Thc piece of wood 
to be turned is fixed to a mandril, and passes 
through a hole in a plate attached to a slide 
rest. Tlic hole in the plate is provided with 
three segments that slide in radial grooves 
made in the plate for the purpose of regu- 
lating the size of the hole to suit the size of 
handle required to be turned. The segments 
are all moved together by a second plate, 
which has three eccentric grooves cut in it, 
that receive projections from the back of the 
said segments. The turning of the last- 
mentioned plate, at the back of the main 
plate, will, therefore, cause the segments to 
approach or recede from tlic centre. The 
cutting is effected by a cutter attached by 
proper fixtures to one of the segments. 

Improved Brr-hivb. James Le Pa- 
taurel. —^The proposed improvement is in 
that kind of hive in which tlie honey is 
formed in glasses, and by which the patentee 
says he is “ enabled to take out the honey, 
Xic., from the hive, without destroylhg the 
bees, and without running any risk of being 
injured by them.” The glaftes are made 
with a stem, whieh fits a hole in the cover of 
the hive, and are provided with a hole at top, 
and they arc arranged in pairs, at a suitable 
distance apart, to receive two pipes that 
branch out from a fiimacc for generating 
smoke. When it is desired to drive the bees 
from a set of glasses into tlie apartment be¬ 
low, the pipes are applied to the glasses, and 
a composition, consisting of 3 oz. of sulphur, 
4 oz. of pitch or tar, oz. of tobacco, and 
^ oz. of grease, is put into the fiirnace, which 
generates a smokelhat expels the bees. The 
glasses are then removed, and the holes closed 
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by means of movable covers. When it is 
desired to drive the bees from one apartment 
to another, the pipes of the furnace are in¬ 
troduced through holes in the cover of that 
apartment from which they are to be driven. 

Improvements in Marine Steam- 
engines. Charles W. Ccpeland .—^The cy¬ 
linders, in this arrangement,of the engine, 
are inclined at an angle dependent upon the 
depth of the hold, and the length of stroke, 
and they are fhstened to inclined beams, ex¬ 
tending from the paddle-wheel shaft to the 
kelsons, said beams being connected with the 
kelsons, along their whole length, by other 
beams, and by bolts—the whole constituting 
truss-frames, which sustain and divide the 
weight and jar of the engines. The condensers 
are directly under the upper end of the cylin¬ 
ders, and the channel-plates run between the 
kelsons. The lower end of tlie air-pumps, 
which are inclined, as well as tlie cylinders, 
are secured to the ends of the said channel- 
plates, and the hot wells to their upper parts; 
the delivery valves are placed on the njtper 
side of the channel-plates. The pistons of 
the air-pumps, in this arrangement, are solid; 
and the whole apparatus is rendered compact, 
and plarcal within the reach of the engineer. 
The side pipes are placed above tlie cylin¬ 
ders, the steam chests at each end thereof, 
and the valve stems running down in front 
of the heads of the cylinder to the rock shaft. 
The feet are attached directly to the stems, 
instead of lifting-rods, and are acted upon 
by the toes of the rock shafts, the two rock 
sWts being connected together by a rod. 

Lamp for Burning On. and (!am- 
PHiNE. Christian and Charles Richman. 

‘—The wick tube of tliis lamp, which is on 
the principle of tlie Argand, is provided with 
two holders that arc jointed to the lower end 
of the tube, their upper ends being semi¬ 
circular, and made to hold die wick against 
the upper end of the said tube. This holder 
slides on the inner cylinder of the lamp, a 
pin on its inner side passing into a groove 
on the outside of the cylinder ; and on the 
outside^'* of the holder is placed the runner, 
which has a spiral groove running from its 
upper end t(» near the bottom, into which 
tits a pin 'from the wick-holder, so that by 
taming the runner, the wick-holder will be 
made to rise or sink vertically. The upper 
end of the ninner is connected with the glass 
holder. The button is made conical, and of 
glass, instead of being flat and of metal. 

Spark Arresters for IjOcomotive 
AND OTHER CHIMNEYS. W. W. Hubbell. 
Four different spark arresters are described. 
1. In the first apparatus, the spark arrester 
and the receptacle for the sparks, instead of 
surrounding the cbimney'Ws usual, is placed 
alongside of it, and they are made to com¬ 


municate with each other at or near, the top 
—the latter being of greater diameter than 
the former. Within the tube of the spark 
arrester there is a perforated tube of less 
diameter and length, so as to leave a space 
all around, between the two, and at the bot¬ 
tom. The perforated tube, where the ar¬ 
rester receives the draught, smoke, sparks, 
&c., is covered with solid sheet metal, for 
the purpose of scattering the sparks. The 
top of the chimney is provided with a cap, 
which may be removed whenever it is not 
desired to make use of the arrester. The 
space between the outer and the inner per¬ 
forated tube is covered, so that the draught 
must pass through the perforations in the 
inner tube, the sparks being retained in the 
space between the two. By this arrange¬ 
ment, we arc told by the patentee, that 
“ the chimney is not rendered top-heavy, a 
less surface than usual is exposed to the ac¬ 
tion of the wind; advantage is also derived 
from the large surface of the caring which is 
exposed to the action of the external air, 
which condenses a portion of the exhaust 
steam which is passed into the chimney as 
idisual, and is forced along with the sparks, 
into the space between the outer and inner 
tubes." 2. The chimney, in this arrester, 
is surrounded by a perforated cylinder, and 
the whole by a jacket, which extends down 
lower than the said perforated cylinder, but 
not quite so low as the chimney. The chim¬ 
ney is provided with a movable cap, as de¬ 
scribed in tbe preceding notice; and the 
space between the perforated cylinder and 
jacket is permanently covered with a cap. 
Near the top, the diimney communicates 
with the outer space, by means of pifies that 
pass through the perforated cylinder, so 
that the draught passes from the chimney 
into the outer space, and thence, through 
the perforations in the cylinder, into the 
space between the chimney and perforated 
cylinder, and out at the top. 3. In this 
instrument, the smoke' box is surmounted 
by a drum, and • upon ibis is placed the 
chimney, which is connected with it by 
m^ns of a hinge, to admit of passing under 
bridges, &c. Within the drum is placed a 
cylinder of perforated metal, or wire gauze, 
which is closed at its lower end by a plate 
of solid metal, with a hole in the middle, 
surrounded by a flanch projecting down¬ 
wards, for the reception of the exCaust 
steam pipes, the uppoi. end of the said cylin¬ 
der being left open. Within the drum toere 
is a belt, or zone, of perforated metal, or 
wire gauze, united with it at its lower mid, 
and which extends up conically and is united 
with the upper end of the perforated cylin¬ 
der, by an annular plate which closes the 
space between the two. In the space be- 
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tween the perforated cylinder and zone, there 
is an imperforated casing, or tube, which 
extends from within a short distance of their 
upper ends, to the top of the lire box, a 
part of it being within, and the rest below 
the drum, the lower end of which is inclined 
and connected with the said case by an an¬ 
nular plate, that forms an inclined plane, to 
cause the sparks which fall upon it to de¬ 
scend into a box at the side. There is an 
inclined pipe which runs down from the in¬ 
clined lower end of the drum to the box or 
receptacle for the sparks; this pipe is divided 
into two parts by a perforated diaphragm, 
extending its length, and dividing it into an 
upper and lower space; the upper space 
being connected with the upper part of the 
drum by a pipe. Within the perforated 
cylinder is an imperforated tube, open at 
both ends, (and supported by stays,) for the 
purpose of directing the exhaust steam im¬ 
mediately up the chimney, and to prevent 
it, by its expansion, from impeding the pas¬ 
sage of the ^ught through the perforations 
in the cylinder. 4. The patentee says:— 
“ I have combined a horizontal spark ar^^ 
rester and flue with a vertical chimney, 
which chimney may, in most cases, be made 
so short os not to require to be turned down, 
but which may, if desired, be attached to 
the part constituting the arrester by a hinged 
joint, and may then be turned down with 
facility. The horizontal flue that is com¬ 
bined with the spark arrester may be con¬ 
sidered as constituting a part thereof, and it 
is likewise to be considered as forming a 
part of the chimney; this horizontal flue 1 
sometimes surround by the perforated sheet 
metal, or wire gauze, by which the sparks 
are to be arrested." 


SHIP BUILDING. 

A most ingenious model has fallen under 
our observation, of which Captain Drew 
(the destroyer of the piratical Caroline) is 
the inventor, for strengthening ships of war, 
so as to make it all but impossible they Shall 
become hogged. To steam-vessels of the 
larger class the adoption of this simple and 
comparatively inexpensive machinery will 
prove of most vital importance. The im¬ 
mense weight of the engines requisite for a 
steam-ship render her more than ordinarily 
liable to break amidships. Captain Drew's 
plAw was, we are told, suggested by the in¬ 
genious and admirably effective operation 
lately performed on the Penelope. 

The grand feature of his project is to re¬ 
lieve a steam-vessel from the vast weight of 
machinery amidships, and to throw it upon 
two distant parts of the ship, much more 


capable of sustaining it; and if there be any 
one vessel to which such an adjunct will be 
more especially necessary than another, it is 
the Penelope, whose machinery will be placed 
exactly in the space occupied by the 60 feet 
of timber which remains to be added to its 
length. Captajn Drew’s plan consists of 
two longitudinal pieces of timber firmly 
trussed together, constructed on something 
like the principle of the arch of a bridge, 
which will be capable of bearing an immense 
weight. These bearers are to be covered by 
a platform for the machinery of four-inch 
plank; so that the strongest part of the 
vessel will, in future, be that which has 
hitherto proved the weakest. It is well- 
known that the unfortunate President was 
broken-backed before she left the British 
Channel on her last trip, from the immense 
weight of her machinery amidships—the 
undoubted cause of her melancholy cata¬ 
strophe. The owners of the British Queen 
are, we are told, about to cut her in two, for 
the purpose of avoiding a similar cata¬ 
strophe, and it is well-known that the long 
steam-vessels running in Canada seldom last 
more than five or six years, from the same 
cause. If, therefore. Captain Drew’s plan 
should realize the expectations we have 
formed of it, it cannot fail of proving of 
most vital importance to the navy at large, 
and to steam-ships in particular. 

We had almost forgotten to notice another 
important advantage that will be gained by 
Captain Drew’s plan. The circumstance of 
the machinery being placed upon a platform 
that will be, to a certain extent, elastic, will 
obviate in a great degree that constant jar 
which is so trying to the timbers of a steam¬ 
ship, and so inconvenient to its occupants. 

We have the greater pleasure in speaking 
of this invention as we think it deserves, in¬ 
asmuch as we have understood tiiat Captain 
Drew has no interested motive in placing it 
before the public. He seeks no patent, and 
desires no reward beyond the credit of being 
instrumental in preserving not onljavnluable 
property, but human life, from destruction.-— 
United Service Gazette. • 


PROORKSS OF THB ANTHBACITB IRON 
MANUFACTURB IN AMKRICA. 

[From Notes on the Use of Anthracite in tl.e 
Manulheture of Iron. By \V. R. Johnson, 
A.M. Boston, U.S ] 

A few years only have elapsed since the in¬ 
troduction of anthracite into extensive use 
for domestic purposes. A still shorter period 
has passed since it was held to be a moot- 
point whether or not tliis combustible could 
be used for generating steam; and even after 
numerous stationary engines, particularly in 
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Philadelphia and its immediate neighbour¬ 
hood, had been using this fuel for several 
years, it was regarded by some as doubtful 
whether, in steamboats and locomotive en¬ 
gines, it could be substituted for wood. Thu 
problem of its applicability to the purposes 
of the founder, to melt iron in the cupola, 
has been settled affirmatively for some years 
—as have all the other points above referntd 
to.^ For the forge-fire of the common black- 
smitli it has been extensively introduced. In 
our anthracite region no o.ther fuel is used 
for this purpose; aitd for various manufac¬ 
tures, such as lime-burning, malting, &c., 
it has been put into considerable requisi¬ 
tion. An object of not less importance, per¬ 
haps, than any of the preceding, is its em¬ 
ployment in the smelting of iron ore in the 
blast furnace, and the converting of cast, 
into malleable irtm, by rcliuiiig, ]mddliug, 
and re-heating. 

The making of iron with (x>kc, so long 
practised in Eiighuid, Scotland, and Wales, 
as well as on the continent of Europe, (uni 
hardly be said to have yet come into practice 
ill tliis country. A number of attempts have, 
it is true, been made to introduce this im¬ 
portant branch of manufacture, and, us was 
very natural, the state of Pennsylvania, 
abounding throughout a vast portion of her 
territory with bituminous coal, in immediate 
contiguity with beds of iron ore and lime¬ 
stone, has lieen Uie scene of most of those 
attempts. The legislature of Pennsylvania, 
in 18^16, passed an act for tlie encourage¬ 
ment of the manufacture of iron by mineral 
fuel, giving to the governor authority to 
charter companies w'ith ample powers in 
regard to the amount of stock and quimtity 
of land, for tlie purpose of pro.sociiting this 
branch of industry. In the same year, 
lliougli not under the privileges conferred by 
this law, a quantity of iron was made with 
coke, by Mr. F. II. Olipliaut, of Fayette 
county, who sent to the Fi'anklin Institute 
scimph's of the metal produced, and of the 
various materials employed at the furnace. 
It is understood, however, that this gentle¬ 
man docs not continue the manufacture of 
iron by coke, probably from the higher value 
act upon charcoal iron, particularly for con¬ 
version into steel, which is carried on at his 
establishment. It is also probable that, in 
a re^on where wood is still abundant and 
mining labour scarce, the economy of using 
coke instead of charcoal may admit of some 
doubt, especially as the cost of machinery 
mid power, to supply blast for coke furnaces, 
is generally greater than that required for 
<‘luircoa]. 

During the years 183.^-36 and 37, fhr- 
niu’es were erected at Karthaus and Farronds- 
ville, on the west branch of the Susquehan- 


nah river, and at Frozen Run, near the Ly* 
coming creek. At the first of these establish¬ 
ments, several hundre.d tons of pig metal 
were produced by coke, but for want of due 
discrimination in the selection, and care in 
the preparation of ores, the quality of the 
product was such as to render it unsaleable, 
and the works had the farther disadvantage 
of being placed beyond the roach of the pre¬ 
sent state improvements, a circumstance, 
which rendered the traq^iportatiun of supplies 
“as well as of the metal, too uncertain and 
expensive. The fnrnace at Farrandsville was 
unfortunately placed in regard to ore, the 
latter being brought by canal from Larrey 
creek and llloomsbarg, at distances of 20 
and 100 miles. The wealthy gentlemen, to 
whose liberal outlays the erection of this fine 
estiiblishnient is due, have, it is niulerstood, 
come to the determination to dispose of the 
same, and thus to rtdinquish tlie honour 
which the friends of mir domestic industry 
had hojied to see them achieve; namely, 
that of introducing t}ie profitable manufac¬ 
ture of iron by means of tlie bituminous 
Ijosd of Pennsylvania. The furnace at 
Frozen Run is well situated in regard to ore, 
having a 3 feet bed of yellowish white car¬ 
bonate, as its principal reliance; but the 
beds of coal in the iieighliourhood have not 
proved so valuable for immediate use, as the 
heavy forests of timber growing above them ; 
and hence the fuiiiace was found at the lost 
visit of tlie writer (September, 1839) to be 
using eluruoal, and making therewith excel¬ 
lent pig metal. In this brief reference to 
coke furnaces in Fcnnsylvania, it would be 
unjust to omit mentioning tliat of Louakon- 
ing, situated on George’s crc(;k, in Maryland, 
a few miles south of the Pennsylvania line, 
and in the rich coal liasin lying bctw(x;n the 
Savage and the Little Allegliany moqntains. 
'When visited, in the beginning of June, 
1839, this fiiriiiwc was making about 70 tons 
per week of good foundry metal, and every 
thing betokened a saccessfnl prosecution of 
its o])crations. It bad, however, the mis¬ 
fortune to be situated remote from any avail¬ 
able line of public works, and accordingly 
the expense of bringing its products to mar¬ 
ket has paralyzed its operations. 

On the south branch of Jennings’s Run, 
a few miles uorth-eastwardly from Frost- 
burg, Olid in the same coal basin with Lon- 
akoiiing, two large blast furnaces, on the 
Welsh plan, for using coke or bituminous 
coal, are now in progress. 

In contrast with this slow progress and 
languishing state of the coke establidiments, 
we find that within little more than three 
years, the anthracite furnaces have coinmau- 
ed the attention of many enteriirising parties, 
and that already not less than 11 or 12, 
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have, in Pennsylvania, been devoted to the 
prosecution of this manufacture. Three or 
four more are in contemplation, and will 
doubtless be speedily erected. Four arc 
either finished or in progress at Stanhope, on 
the line of the Morris canal, in New Jersey. 
Those who have clearly understood the cha¬ 
racter of anthracite, as being the most dense 
form of mineral fuel, have long perceived the 
importance of applying it to the smelting of 
iron. Its comparative freedom from waste 
by transportation, aifd its little liability to 
change by atmospheric influences, have 
marked it as singularly favourable, for use 
in furnaces at a distance from the place of 
its 09'iffin. But the more recent developments 
in the anthracite formations have proved tliat 
it is not, in general, necessary to resort to 
the expedient of carrying either the coal to 
the ore or the ore to the coal, in order to be 
able to make iron with anthracite. If either 
of these courses of transportation were really 
necessary, the former would for the most part 
be preferable, because the weight of ore 
necessary to jiroducc a given weight of metal¬ 
lic iron, is in general greater than that of the 
anthracite required for its reduction. Thus*^ 
of the rich fossilifcrous ore of Bloomsburg, 
from 2 to 2^ tons arc required to make one 
ton of iron, while of Wilkesbarre anthracite, 
from one ton and ten to one ton and twelve 
hundred weight is the quantity demanded, 
including what is necessary for heating the 
blast. When it becomes necessary to use 
anthracite to produce steam power for blast, 
the amounts of coal and ore are nearly equal, 
and tlic propriety of one or the other course 
of conveyance, would then be determined by 
other considerations. 

But, to return to tlic uses of anthracite ; 
it is not merely in the smelting of ores, and 
the production of pig metal, that our iron 
manufactures are now affording a jirofitable 
employment of this fuel. It has been satis¬ 
factorily demonstrated, that the processes of 
puddling, boiling, and, in subsequent stages 
of the process, that of heating blooms, slabs, 
and billets, can all be effected by this fuel 
alone. This, in fact, with its use, iii^the 
smith's fire, cai'ries the metal through every 
stage, from the ore to the manufacture*^ ar¬ 
ticle, with no other fuel than anthracite. 

Tlic methods of boiling and puddling with 
anthracute have, it is believed, like the smelt¬ 
ing of ores with the same fuel, been first in¬ 
vented in this country.* They will doubt- 

* Dr. (icisenheimer’s patent for Btneltinf; iron 
with anihracile and hot blatU Vi’as taken out, we 
believe, befoie anything was effected, In that way, 
in Wales. This patent ib understood to have been 
bought up hy Mr. Crane, and is believed to be the 
only one, if any, which can avail against the public 
use of this process in the United States. 

This patent of Frederick W. Gelseiiheimer bears 


less be applied to the conversion into bar 
iron of other pig metal than that smelted 
with anthracite, and thus a large demand for 
the combustible cannot fail to be created. 

Among the earliest attem]its to use anthra¬ 
cite for smelting iron, may be mentioned that 
of certain members of the Lehigh Coal and 
Navigation Cotnpany, who, in the year 1820, 
erected near Mauch Chunk a furnace, in¬ 
tended for that purpose. Tlie first attempt 
on the Lehigh resulted in nearly the same 
manner as did a similar trial at Vizille, on 
the borders of France and Switzerland, under 
the charge of MM. Gueynard and Robin, 
where it was attempted to use anthracite 
either alone or in connexion with other fuel. 
This last, it is well known, was abandoned 
in despair of rendering, by this means, the 
manufacture of irau profitable, and the out¬ 
lay of 100,000 or 200,000 francs was set 
down to the debtor side of profit and loss.f 

* * * * From the above statements it 
will be seen, that, whatever can be expected 
from anthracite of the kind there used, when 
burned by means of cold blast, was probably 
realized in the experiments at Vizille. It is 
certainly possible that, in our Feunsylvunia 
anthracite fields, passing, as they are known 

date lUtli Dccemhcfr, 1833. \Vc take from it the 
following 

Kxtracls from iho Sehrdulc. 

Ctaims. First —the application of anthracite 
coal, exclusively or in part, in deoxidating and car¬ 
bonating iron ore as above specified and described. 

Secondljt^ihe application of .-inthnicite coal, ex¬ 
clusively or ill part, in combining iron, in a metallic 
state, with a greater quantity of carbon; if bar Iron 
fur steel, if pig or cast iron for a superior quality, as 
above specified and described. 

Thirdfp-^ihe ftnielting or reducing of iron ore, so 
deoxidated and carbonated by the application of 
anthracite coal as aforesaid, into pig or cast iron. 

Fourlhijf^the refining or converting of iron ore, 
so deoxidated and carbonated by the application of 
anthracite coal as aforesaid, into malleable or t>ar 
iron. 

Ft/fhiff^the application of anthracite coal as fuel, 
in sineliiiig or reducing iron ore raw or roasted, but 
not prepared by a previous separate process of de¬ 
oxidation and carbonation as above described, into 
pig or cast iron. • 

Though I cannot and do not claim an 
exclusive right of the use of heated air for any kind 
of fuel, nevertheless 1 believe have a right to 
claim and do claim the use of heated air, applied 
upon and in connexion with the said principle and 
manner discovered by me, to smelt iron ore in blast 
furnaces, with anthracite coal, by apjilying a blast 
of air ill sucii quantity, velocity and density, or 
under such pressure, as the compactness or density 
and the continuity of the anthracite coal requires, 
as above amply and fuily described and illustrated.” 

[ Dated at the cita of Ifeio York^ on the dwenly-fint 
day of November^ 1833.] 

f An account by M. Gucyniard, of the comineiice- 
ineiit, progress and result of these experiments, 
was published in the Annales des Mines, vol. iif., 
3d series, p. 71; and in the 4th volume of the same 
work, same series, Is contained another account of 
the same trials, by M. Robin, by whom a part of 
the experiments were superintended. The latter 
describes the furnace. 
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NOTES AND NOTICES 


to do bf slow degrees, from tUo extreme dry'- 
iicss of the most compact anthracite, at one 
end of the coal trough, to a decidedly bitu* 
minous coal, with from 12 to 18 per cent, 
of volatile matter at the other, we may find 
some intermediate varieties to which the cold 
blast may be found applicable for the smelt¬ 
ing of iron, though the coal h& not suscepti¬ 
ble of coHnfff and therefore belongs to the 
class of anthracites. Yet the general cha¬ 
racter of thb class is so well represented by 
the kind used at Vizille, that it appears un¬ 
reasonable to expect any other result than 
that to which the French experiments con¬ 
ducted. In those parts of tlie same coal¬ 
fields where the bituminous nature of the 
mineral is fully established, there seems to 
be no reason to doubt that the cold-blast 
and raw-coal system of Dowlas and other 
Welsli iron-works, may be found entirely 
applicable. But the French experiments, as 
well os those previously and subsecpieiitly 
made in Wales, together with those which were 
undertaken at Mauch Chunk and at Potts- 
villc, before the application of Dr. Geisen- 
heimer’s iniprovenieiit, are salutary cautions 
to persons who may be inclined to attempt 
the smelting of iron by true anUiracite and 
c*old-blust« 

A COAL WEIGHING MACHINE-^TRAVEL¬ 

LERS’ PROTECTORS. 

Sir,—One of your correspondents who 
signs his letter A Wharfinger,” wants a 
weighing machine for heavy commodities, 
without weights. 1 beg to refer him to one 
of iny contrivances for such purposes, de¬ 
scribed iu the Slechanics* Magazine^ in 
August 1835. A friend of mine (a captain 
of a large West India vessel) had one con¬ 
structed for weighing small lota of logwood, 
varying from 1 to 5 cwt. He told me it 
succeeded perfectly well. By the by, I 
think there was a mistake in the references 
to the drawings which then appeared with 
my description of the lever and spring ba¬ 
lances. * Fig. 2 should have been designated 
fig. 3, and vice versa. The attentive reader 
will ascertain \he error, and correct it for 
himself. 

And now for ” Door Fasteners,’* “ Tra¬ 
vellers’ Protectors.” Having had very many 
private applications for information «where 
they can be obtained, and whether I manu¬ 
factured such coutraptions for sale, it may 
be a satisfaction to those of your readers 
who may require such a travelling luxury, 
to learn that it may be obtained of Messrs. 


Evans and Son, Engineers, 104, Wardour- 
street, London, and 1 believe of Mr. Barron. 
Yours very truly, 

Chas. Thornton Coathupe. 
Wraxall, near Bristol, Oct, la, ISIS. 


NOTES AND NOTICES. 

Largeut Chimney in England, —On Monday, the 
2otli ult., the last stone of a line specimen of 
chimney architecture was laid by the spirited pro¬ 
prietor, Mr. Blinkhorn, at his chemical works. 
Little Bolton. The greatest credit and praise were 
given by every one who Aw this fine chimney, to 
Mr. Ashton, of lllcakley, who had the construction 
and maiiagenieiit of it. The dimensions are 122^ 
yards high, 127 feet G inches base; lOS feet inside, 
,.21 feet on the top; and it has consumed ,800,000 
bricks, and 120 tons of nowe.^Blaekburn Standoi'd, 

the Copyright of Designs Act and Seated Regis¬ 
try,--Tiic introduction of the qualify ing term *'frau- 
dulciit” (no person shall apply any fraudulent inii- 
tatioii, &c ) will, it is to be feared, reiVdcr it a diUl- 
cuU matter to procure a conviction under this Act. 
Were all designs registcreii under this Act to be 
made public, or were the registry thrown open to 
the public, like the registries of the specilications 
of patents, there might then he some ground for the 
ordinary legal presumption of previous knowledge; 
but It is expressly provided by a subsequent clause 
of this Act, that *'with regard to designs whereof 
the copyright shall not have expired, no such design 
gihall DC open to inspection, except by a proprietor of 
such design, or by any person authorised by him in 
writing, or by any person specially authorised by the 
Registrar;" and, in point of fact, It is now the prac¬ 
tice of the Registrar not only to keep the registry 
sealed from the public at large, but even to withhold 
the titles of the designs registered, of which, be¬ 
fore the passing of this Act, regular monthly lists 
were published. Now, as intent is tho essence of 
all fraud—as there can be no ** fraudulent imita¬ 
tion" without knowledge of the thing Imitated—it 
is evident that, under the existing state of things, 
it will be next to impossible to give evidence of 
such intent aud knowledge. The greater the actual 
fraud, the greater will be the care to suppress all 
traces of previous acquaintance with the pirated 
design. Mere similitude—positive identity even- 
will not Buftice to furnish a just ground lor convic¬ 
tion; for what has been done once may be done 
again, and it is a matter of every-day occurrence to 
liiiil tuo persons hitting on the same thing quite 
independently of each other. Kfchcr the word 
fraudulent should give place to jiome other more 
consonant with the spirit of the statute, or ibe re¬ 
gistry should be thrown freely open to the public, 
so that DO person should be at liberty to plead ig¬ 
norance of its contents.—J/fusrs. Robertson andCo.^s 
Edition of theAct^ wUhNotes^ Directions^ Tables, 4 | t . 

Quick /icii»a/p.—M. Negiicr, in a paper lately 
conrinunicated to the Paris Academy of Sciences, 
stales, ihat any nasal hemorrhage may be almost 
instantaneously checked, by raising the arm on the 
same side as that of tlie nostril from which the 
blood Hows. 


0^ Intending Patentees mag be supplied 
gratis lo/M Instructions^ by application (post¬ 
paid) to Messrs, Mobertson and Co,^ 
166, FleeMreetf by wham is kept the only 
Complete Registry of Patents Extant 
form 1617 to ilte present time). 
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PLAN TO DRIVE PADDLE-WHEELS UY ELASTIC FRICTION, ADDRESSED TO THl 
DIRECTORS OP THE GENERAL STEAM NAVIGATION COMPANY. BY JAMES 


WHITE, ESQ., CIVIL ENGINEER. 

Gentlemen,—It is not genctally known 
to those conciTncd with steam naviga¬ 
tion, the vast advantage wl^ch roust re¬ 
sult from a simple and efficient plan, 
which is capable of driving paddle-wheels 
by eUutie friction ; I therefore take the 
liberty oi addressing this letter to you, as 
gentlemen possessing a very large in¬ 
terest in the prosperity of marine navi¬ 
gation by steam power. 

In general, machines are made to with¬ 
stand the strain of some estimated quan¬ 
tity of resistance; such, fur instance, as 
raising water, grinding corn, and giving 
motion to those highly accelerated bodies 
which move upon railways. With the 
latter, however, much uncertainty exists; 
when a locomotive engine runs off the 
rails, which is not of unfrequent occur¬ 
rence, the strain on the engine is then 
rudigious, and rarely happens without 
eing followed by some fearful disaster. 
Circumstances like these greatly em¬ 
barrass the engineer to find a proper pro¬ 
portion for the strength of his machine; 
and although a steam vessel is not liable 
to run off her way like a locomotive en¬ 
gine, from the immense strength of the 
machinery which propels her, in com¬ 
parison with the power required to drive 
the paddle-wheels; yet, it is evident, the 
SM-going steamer encounters trials no less 
to be dreaded, than those which locomo¬ 
tive engines are liable to upon a railway. 

The paddle-shaft of a steam vessel 
having engines jointly of 200 horse 
power is generally 12 inches in diameter, 
and the cylinders are each'54 inches 
diameter; these together present a sur¬ 
face of d,580 square inches to the united 
power of*the steam vacuum, which is di¬ 
rectly the motive power—^firc and water 
the agents to produce it. Now, 4,580 
square inches exposed to a pressure of 
3 lbs. from steam on the one side of the 
pistons, assisted by 13 lbs. per square 
inch from the vacuum on the other, gives 
an aggregate of 73,280 lbs. pressure. 

If the paddle-wheels be making 20 re¬ 
volutions per minute, and are driven by 
a crank having a leverage of 30 inches, 
the orbit of the crank's pin measures 
]88'49 inches, and the space travelled 
through in 20 revolutions is 3,760*6 


inches; and 21,100 pounds, uniformly 
pressing the crank-pin round its orbit at 
that velocity, equals 200 horse power, 
allowing the usual standard of 33,000 
pounds to be lifted one foot high per 
minute, for 1 horse power. This would 
be the amount of steady power, the two 
54 inch cylinders are capable of perform¬ 
ing, supposing the paddles to receive it 
with a uniform pressure. If, in place 
of, 21,100 pounds as the average force, 
36,640 pounds be taken, which is one 
half of the whole pressure upon the pis¬ 
tons, the strength of the shaft to resist 
that strain appears ridiculously dispro¬ 
portionate. 

One of the rules for ascertaining the 
ultimate strength a round bar of iron 
will stand, to resist torsion, is, to multi¬ 
ply the cube of its diameter by 12063, 
*and to divide that sum by the length of 
the lever in inches, for the weight in 
pounds avoirdupois. Now this in the pre¬ 
sent case gives 310 tons, while the shaft 
being 12 inches diameter, and the lever 30 
inches long, 36,640 pounds equals 16*3 
tons, or only breaking 

force. 

I am not making these eomparisons 
with the view of advocating slight ma¬ 
chinery for marine engines; on the con¬ 
trary, I consider the above proportions 
of the shaft nothing too much when ex¬ 
posed to the occasional strains which arise 
from the present mode of driving paddle- 
wheels. But surely something must be 
wrong,when the greatest force the motive 
power is capable of producing by way of 
torsion, is only 13*3 tons, and the shaft's 
power to resist it 310 tons 1 A fault 
which is not simply confined to the shaft, 
bul' affects the whole machinery of the 
engines, and cannot fail being a heavy 
drag to the prosperity of marine naviga¬ 
tion by steam pouer. 

When a sea-going steamer is gliding 
quickly over the s^facc of an unrippled 
sea, it is then the shaft is subject to the 
greatest uniform strain, simply, because 
the wheels have a higher velocity on these 
occasions than when the vessel is exposed 
to rough weather, which quickly brings 
it down, and also the velocity of every 
part of the engines. When this takes 
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place to the extent of reducing the speed 
of the paddle-wheels from 20 revolutions 
to 10, then the power is no more 200 
horses power, for the same rule that made 
it such, reduces it to 100 horses power. 
Here we have a striking proof of the dif¬ 
ference between steam, and animals, as 
prime movere^ When a horse sets his 
nose to a hill, he slackens his pace, exerts 
a greater quantitj of power, and sur¬ 
mounts the difficulty. But these are the 
works of God,—steam mechanically ap¬ 
plied, that of man. 

Rough weather tries the machinery of 
a steam-vessel in a different way from 
that which proceeds from steady pres¬ 
sure. Then comes the dash of the sea’s 
tempestuous waves agaiiist the paddle- 
wheels, until the whole ship reels again. 
Effects like these, or any other having a 
direct tendency to arrest or accelerate 
the motion of the paddle-wheels by vio¬ 
lent shocks, furnish a good reason for 
the internal machinery being so strong; 
and until these evils are made harmlera, 
it would be a dangerous experiment to 
reduce the strength of the machinery 
from the proportions given to it by some 
of our first-rate makers. 

To make these evils harmless brings 
me to that part of my subject, which is 
explained by the accompanying figures. 

Fig. 1 is a plan, and fig. 2 an eleva¬ 
tion. a represents the end of the paddle- 
shaft, upon which the friction-drum b b 
is made fast; c c is an iron hoop, which 
is .turned and fitted to the drum b b, and 
d is an eye formed on the hoop to receive 
the crank-pin of the engine, which turns 
it. There «re two, one to each paddle- 
wheel, as would be the case with cranks 
employed. If the hoops c c are not tight 
upon their respective drums, it is clear 
the engine would drive them round with¬ 
out moving the paddle-wheels; and, on 
the contrary, were the engines at rest, 
and the vessel in motion, the paddle- 
wheels would revolve without disturbing 
the engines. The paddle-wheels are 
thrown into geer by applying a lever to 
the box e, and turning it round. It has 
two female 8crew8,4he one right and the 
other left, at each end of it, and the bojts 

f ' g have threads to fit them. When the 
ox e is turned round, it screws up the 
two bolts g g, through which the steel 
^rs/Zpass, and tightens the hoop e e 
elasucally upon the friction-drum, the 
steel bars yielding sufficiently to produce 


that effect. To overcome this quantity 
of elastic friction is the greatest strain 
the engines can at any time be exposed 
to } so that, were the wheels struck by a 
heavy sea, to accelerate their motion be¬ 
yond the regular speed of the engines, 
the friction would to overcome, and the 
drum b b would slip round faster than 
the driving hoop. Again, if the sea 
strikes the wheels to retard their motion, 
and with sufficient violence to overcome 
the friction, then the hoop would slip 
before the drum; and in either case the 
blow' is confined to the extent of the fric¬ 
tion upon the drum b b, however great 
may be the violence which produces it. 

The wheels, too, will be much relieved 
by the liberty of moving on trying occa¬ 
sions like these, independently of the 
engines; and the elasticity of the steel 
bars//, upon which the friction depends 
that drives them, will prevent any lia¬ 
bility of slackness, otherwdse unavoid¬ 
able, from the frequent rubbing of the 
two surfaces b b and c e. 

In conclusion, to the mere principle of 
driving paddle-wheels by friction I lay 
no claim, but the method here shown 
and described is my own; and 1 hope 
the importance of the subject may attract 
your attention, and, for the benefit of the 
Companv's interests, you may be induced 
to give the plan a fair trial. 

I have the honour to be. 

Gentlemen, 

Your very humble servant, 

James Whits. 

October 4, 1842. 

Lambeth, near Haddington, N. B. 


MR. JOSIAH FARKES, AND MR. LVCT's 
ISO-DYNAMBTBR. 

Sir,—^Your correspondent, “ A Look¬ 
er-on,'* may find, a very explicif descrip¬ 
tion of the apparatus adopted by Mr. 
Lucy as a substitute for^his fly-wheel, 
with a flgure, in Mr. Scott Russell's En¬ 
cyclopedia Britannica Treatise on the 
Steam-enmne, 8vo edition, page 184, et 
eeq. Perhaps a few remarks upon thb 
machine may not be uninteresting to 
your readers generally. 

There are two advantages ascribed to 
this apparatus, of a distinct and separate 
nature: the first, that, bg itt subetitu- 
tion/or thefty^wheet^ the motion of the 
engine has been rendered more enable; 
the second, asserted only by Mr. rarkes, 

0 0 2 
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that it has increased the power of the 
engine 11 per cent. 

Now we all know, Mr. Editor, that 
facts are, to use a homely phrase, stab- 
born things; and to deny the existence 
of a fact vouched for by parties whose 
veracity can be trusted, is unreasonable, 
and can only be the last'resort of a 
worsted opponent's bigotry. But we also 
know, by every-day experience, that par¬ 
ties are often apt to expect us not only to 
believe their facts, but also to adopt, as 
of equal authority, the inferences tiuty 
deduce from them, which are in a very 
different category. A dozen people may 
found as many diverse opinions upon the 
same data, according to their different 
modes of reasoning; and indeed it has 
become almost proverbial, that facts may 
be made to prove any thing: there 
scarcely ever was an hypothesis or in¬ 
vention ushered into existence, however 
absurd or useless, which had not a mul¬ 
titude of facts brought forward to support 
it; the parties all the while forgetting, 
that, while the public might admit th^c 
fact, they might demur altogether to the 
inference drawn from it. Whenever, 
therefore, we find parties ascribing, dog¬ 
matically, certain effects to certain causes, 
we arc bound to treat them, not as his¬ 
torians, but as reasoners, and to demand 
that they show us a legitimate and logical 
connexion between the inference they de¬ 
duce and the fact from which they deduce 
it. Without this, the fact itself, however 
authentic, proves nothing at all. 

So with Mr. Lucy’s apparatus; while 
it would be both unjust and uncivil to ac¬ 
cuse our informants of having propagated 
falsehoods, w'hen they have asserted that 
Mr. Lucy formerly broke and destroyed 
his wheels so fast, that, in 183S, the 
ruins were strewed about the yard”— 
that formerly he made bad flour, and 
now he ‘'commands the market”—that 
formerly he drt»ve nine pairs of stones, 
and now drives ten—yet W'c may be al¬ 
lowed to call for something like proof 
that these effects are legitimately attri¬ 
butable to the substitution of the Iso- 
dynameter for the 24-ton fly-wheel, be¬ 
fore we are expected to adopt'as true 
such an hypothesis. We will, with all 
due deference, bring forward some argu¬ 
ments contra. 

First, u to the alleged removal of the 
irregularity of motion. It must be ad- 
ipilted at once, that it is impossible a fly¬ 


wheel, of however great weight, could 
produce perfectly uniform velocity; it 
must be variable throughout its motion. 
For example:— 



While the crank is moving from F to 
B, or from C to £, the velocity will de¬ 
crease ; from B to G, or from £ to F, it 
will increase; at C and F will be its 
maxima, at B and £ its minima. But 
we arc enabled, by a simple application 
of the laws of dynamics, to ascertain the 
extent of the irregularity, thus: let a: «= 
the space, as a b, moved through by the 
fly-w^cel rim, while the crank is describ¬ 
ing any angle, A O B, which make = 
lip ~ the uniform effective pressure on 
the piston, the effect, of this to turn the 
cranx is = sin. (disregarding the 
obliquity of the connecting-rod,) and the 

effect on the fly-wheel rim = ^ sin. 

where c »= radius of crank and f that of 
the fly. Then the resistance to the mo¬ 
tion of the fly-wheel rim caused by the 

work » • and m being the mass of 

f n" 

the rim, the equation of motion Is 

VC/ * 2 \ • X 

-^or,since0»J, 

Let y = the mcA* velocity when the 
crank is at A, and v « the velocity at 
any other point of the revolution; then, 
by integrating and correcting the in¬ 
tegral, 

m \ It / 
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If p and m be expressed in the same 
unit of weighty gp must be substituted 
for p in the equation, g being the mea* 
sure of gravity. 

To apply this to Mr. Lucy’s engine, 
(40 horses power,) w'e may suppose 
V =: 20 feet per second, p ^ 6,000 lbs., 
0 » 3 feet, m = 53,760 lbs. The maxi^ 
mum value of t; is then found to be 
s 20,112 feet per second, 
and the mintmun^ value 
= 19,887 „ 

so that the greatest and least velocities 
during the stroke have a ratio to each 
other of about 91 to 90; or the greatest 
difference from the mean is about n;rtb 
of the whole—an amount of irregularity 
which I think we might safely defy either 
Mr. Parkes’s eyesight, or Mr. Lucy’s 
flour, to discover. 

This is the extent of the evil caused 
by the fly-wheel; let us now inquire how 
it is removed. Is it by the substitution 
of an apparatus which, according to the 
import of its pompous name, ** /aro-dyya- 
meter," exercises, like water power, a 
perfectly uniform and equable force on 
the crank-shaft ? Par from it—it does 
not even profess any thing of the kind. 
It might easily be shown that the uni¬ 
formity of force must, in the pneumatic 
apparatus, be interfered with by many 
extraneous causes, but this is unneces¬ 
sary; W'e will take Mr. Scott Russell’s 
own testimony, as he is very competent 
authority. His words are, The devia¬ 
tion from the mean pressure is not, there¬ 
fore, greater than twenty per cent.! and 
the equalization produced by Mr. Buckle’s 
pneumatia equalizer is as efficient as a 
pair of engines, and much less compli¬ 
cated and expensive." We need not 
stop to inquire the effect of this 20 per 
cent, variation on the velocity, where 
there is no fly-wheel; but I would ask, 
is it not ridiculous to expect us to believe 
that the removal of one regulator, which 
varies the velocity only i per cent., and 
the substitution of another, which varies 
the force 20 per cent., should make such 
marvellous changes for the better ? Mr. 
Parkes is not, unfortunately for him, 
much in the habit of using mathematical 
analysis; but it is to be regretted that 
Mr. Scott Russell, who is one of our 
most able investigators, did not examine 
the bearings of the statement he w'as 
publishing a little more closely. 

The other great advantage stated to 


arise from the iso-dynameter is, the gain 
of 11 per cent, on the power of the en¬ 
gine. It must, however, be noticed, that 
Mr. Parkes has the glory of this infers 
ence from fact all to himself; Mr. Scott 
Russell evidently gives no sanction to 
such a notion; he says, ** It was found 
that the chknge enabled them to give all 
the grindstones a greater velocity than 
formerly, so that the quantity ground 
was greater, in the proportion of 59 to 
52." This is a very diflerent thing from 
Mr.Parkes’s assertion; the former merely 
implies a different and more advantageous 
mode of applying the power exerted, the 
latter asserts an absolute gain of pow'er. 

Now, if any such gain is caused by the 
substitution of the pneumatic apparatus 
for the fly-wheel, it roust be citWr, 1. 
Because the action of the fly-wheel, per 
se, causes a lose of power; or, 2. Be¬ 
cause the action of the iso-dynameter, 
per se, causes a gain of power; or, 
Because the difference bctw'ecn the fric¬ 
tions of the two methods is in favour of 
the latter to the amount stated. 

In these days, when the schoolmaster 
is abroad, and is teaching (he principles 
of mechanics among other things, we can 
hardly suppose that Mr. Parkes, although 
he has some extraordinary mechanical 
notions (as vide his speech on Professor 
Moseley’s Indicator, passim,) would at¬ 
tempt to persuade us that the gain wca 
referable to either the first or the second 
of these, for this would be equivalent to 
contending, that if a hundred apples w’ere 
sent home from Covent Garden Market, 
in a peculiarly-shaped basket, they would 
become one hundred and eleven when 
they arrived at the end of their journey. 
The third, then, only remains; and a 
very little consideration will show that 
the* friction of the equalizing machine is 
the same in many of its prinApal Items 
as that of an engine of 20 horses power; 
and it is for Mr. Parkes ^o prove his case 
by showing, if he can, that this, plus the 
friction of the two spur wheels, is less by 
4 or 5 horses power than that which was 
before caused by the weight of .the fly¬ 
wheel. 

It frequently happens that the pros¬ 
pects of an invention, W’hich, confined 
within its proper and natural bounds, 
might be useful and successful, are se¬ 
riously injured by ihc extravagant and 
unfounded pretensions made for it (fre¬ 
quently to order) by its soi’disant friends. 
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The present seems a ease in point; if 
the jifflh irregularity caused by the fly¬ 
wheel is a perceptible disadvantage, the 
use of such a machine as Mr. Lucy’s, 
in conjunction with a as recom¬ 
mended by Mr. Scott Russell,would, pro¬ 
bably, not indeed remove it altogether, 
but considerably lessen it; and if the ex¬ 
tra friction were no object, the invention 
might in such instances stand a chance 
of being used: but when it pretends to 
supersede the fly-wheel, to remove en¬ 
tirely the little irregularity it occasions, 
and to give by some magical process or 
other an extra 11 per cent, power to the 
engine, the mechanical public will be 
very apt to class it with the disc engine, 
the locomotive momentum, the Cornish 
percussion, the Boccius gas phenomenon, 
and other new lights, which Mr. Farkes 
has of late been so industriously exhibit¬ 
ing to the world. 

1 am, your obedient servant, 

IT. 

London, October, 1842. 


headman’s barometer. 

Sir,—Reading in your last Monthly 
Part of the Mechanics' Magazine a de¬ 
scription of a barometer lately patented 
by Mr. Roadman, may I beg you to in¬ 
sert the inclosed letter, which was written 
to the editor of the MeteorotogicalJour- 
nal in February, and published in the 
following Quarterly Journal of April, 
1842? This document will prove how 
much of the originality of the invention 
is due to me, and how much may be the 
probable value of Mr. Readman's pa¬ 
tent. 

To the Editor of the Meteorological 
Journal. 

“ Dear Sir, 

1 heg to submit the following sug¬ 
gestions on the construction of barome¬ 
ters to the consideration of the readers of 
your interesting Journal. 

Let the upper four or live inches of the 
barometer tube be so selected, or otherwise 
prepared, that each inch of the length shall 
contain a similar weight of mercury; and 
let the bore be about half an inch in dia¬ 
meter. 

Let this tube be immovably attached to 
a wooden frame provided with a scale and 
vernier, capable of indicating differences 
amounting to the one-thousandth part of an 
inch. 

** Lot the mercury ciatem be of iron, 


having its intwior truly turned or bored of 
such diameter, that its capacity, with rela¬ 
tion to that of the upper portion of tite fvAa, 
shall be, when taken inch for inch in length, 
say, as 10 to 1. 

Under these conditions it is obvious, that, 
if the mercury within the tube should fall 
one inch, that in the cistern will rise one- 
tenth of an inch. But no true indication of 
the absolute effect dependent upon any at¬ 
mospheric change can he deduced therefrom 
without calculation, because the surface of 
the mercury within the tube, and of that 
within the cistern, will have approached each 
other at least the one-tenth of an inch too 
much; and, moreover, the mercury within 
the t'lbe will have been prevented from fall¬ 
ing so low as it otherwise would have fallen, 
by reason of the counterbalancing effect due 
to tbe improperly raised level of the mercury 
in the cistern. 

Suppose, however, the cistern to be 
suspended from the frame of the tube by 
two spiral springs, (similar to those of 
Salter’s Balances,) so adjusted that the in¬ 
creased weight of the fall of one inch of mer- 
cigy from within the tube shall depress the 
cistern, with its contents, just one-tenth of 
an inch. Then the due compensation will 
be effected; and this compensation will hold 
good throughout the entire range of the gra¬ 
duated scale, 

** As an improvement upon the graduated 
scale and vernier in common use, 1 recom¬ 
mend a triangular bar of gun-metal, about 
six inches long, and graduated into inches 
and tenths, each tenth of an inch being agpain 
subdivided into five parts. Upon this bar, 
(which may have its three sides each half an 
inch wide,) a brass vernier, having a * dip ** 
and tangent-screw attached to it, should be 
made to slide accuratdy. The vernier should 
carry a steel index-point; and the divided 
portion should contain 20 divisions in the 
space of 19 subdivisions on the bar. 

Tbe bar should be supported in its pro¬ 
per situation by means of two small project¬ 
ing brass pillars, fixed perpendicularly upon 
the wgoden frame at an appropriate height, 
and at a distance of about seven inches apart. 
Each of these pillars should be perfonttkl at 
right angles to its axis, for the reception of 
a point^ steel screw with a brass milled 
head. The precise height of the graduated 
bar is to be adjusted by means of these 
screws, whose points should fit into centre 
pnnch cavities in tbe extremities of the bar. 

** By these arrangements, (simple in 
reality, though tedious to describe,) a very 
accurate reading may be obtained; and the 
graduated bar, (which revolves perpendicu¬ 
larly, like a crane, around its centres, when 
the barometer is held vwtlcally,) together 
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with ill yernier, can be readily removed, (by 
releasing the screw of the npper pillar,) an^ 
applied to any number of barometers simi¬ 
larly constrncted, withont affecting the ori- 
(^nal a^jnstments of any of them, provided 
the screws in the lower pillare be not dis¬ 
turbed.” 

“Charlis Thornton Coathupe.” 

“ Wraxall, near Bristol, Fob. 18,1842.” 

This is the second time that I have 
freely given to the public inventions that 
have been subsequently considered worthy 
of being patented by others. 1 do not 
mean to imply that the parties were at 
all aware of the previous publication of 
their own ideas, which were, doubtless, 
as original with them as they were with 
myself; but I see no harm^ in claiming 
one’s own, and in presenting what one 
can afford for the free use of all. 

I am yours very truly, 
Charles Thornton Coathupe. 

Wraxall, near BrisM, Oct 13, 1843. 
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[Mr. Readman’s patent was granted in 
February last; and previous to that date 
wc perused a description of his barometer 
in manuscript, which differed in no ma¬ 
terial respect from the specification which 
he subsequently enrolled. Our esteemed 
correspondent, Mr. Coathupe, will be 
quite satisfledj therefore, that Mr. Head¬ 
man could not have derived his ideaC on 
the subject from the paper by Mr. 0. 
in the Meteorological Journal, which 
we now republish, since that paper did 
not make its appearance till April— 
about two months afterwards. Neither 
is the legality of Mr. Roadman’s patent 
at all affected by the circumstance of Mr. 
Coathupe’s having published a descrip¬ 
tion of the patented invention prior to 
the enrolment of Mr. Roadman’s specifi¬ 
cation ; for, in law, an invention is held 
to be of the date of the patent, and not 
of the specification.—£d. M. M.] 


^ Venn's go^ch wrench. 



Sir,—Permit me to call the attention 
of your readers to the novel and effective 
arrangement of the coach-wrench, illus¬ 
trated by the accompanying figure, and 
recently brought out by Mr. Fenn of 
Newgate-street. I think most artisans 
will acknowledge its merits on inspection 
of the design, but having had it in actual 
use for some time, I can speak in its fa¬ 
vour with the additional confidence gain¬ 
ed by experience. * 

It is, as will be seen by the drawing, 
an ingenious combination of the lever 
and wedge, so arranged as to afford the 
utmost facility of movement, combined 
with the power of resisting the heaviest 
strain which the strength of the materials 
is capable of bearing; these are the es¬ 
sential qualities of a wrench intended to 
span different sized nuts, bars, or bolts, 
and 1 have no hesitation in saying, that 
the tool under consideration possesses 


them in a higher degree than any other I 
have met with of its class. 

Description of the Engraving. 

The cheek A is forged in one piece, 
with the bar A B, which is cut like a 
float file on its under side. The travers¬ 
ing check C, is slotted so as to travel on 
the square part of the bar, and may be 
securely fixed to any part of it by press¬ 
ing the small lever ]> towards the other 
portion of the bar, and thereby forcing 
the wedge W into its seat; this, it should 
be understood, is done by the act of grasp¬ 
ing both parts of the handle in one hand 
when about to use the tool. 

I have no hesitation in asking the fa¬ 
vour of a place fur this description in your 
Magazine, because its pages contain 
ample proof of your readiness to give 
publicity to useful contrivances, 

1 remain, Sir, yours very respectfully, 

T. B. J. 


Pimlico, OetotRX 10,1842. 
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SEI.F'ACTJNO CANDLE SHADE. 



Sir,—Harinfi derived great benefit 
from the use of a shade over the common 
candle, of a new construction, you would 
he doing a service probably by making it 
known through the medium of the Me~ 
chanics'Magaiine to that portion of your 
readers who may have occasion to read 
or write much by candle-light. For the 
method of suspending the shade I am 
indebted to the invention of the ** Can¬ 
dle-Guard” of Mr. David Thomas, 18, 
Goswell-road, for the prevention of gut¬ 
tering in candles, for which he received 
the Silver Isis Medal from the Society of 
Arts. 

A is a cone of glass with a hole for the 
wick to abtrude through, which, by pro¬ 
jecting ever the top of the candle, forms 
a cup to retahi the melted grease, and 
prevents it from guttering down the side. 
This glass cone is kept in place by a ring 
of glass or metal B B, suspended by three 
chains or cords E E E, to the cone, which, 
as the candle burns, causes the cone of 
glass to descend evenly on it. 

Observing the great use of this in cur¬ 
rents of air, 1 made one, but instead of 
the solid ring of metal, or glass, I had a 
hollow gutter with the chains attached to 
the inside edge. I then formed a light 
wire frame, and covered it with thin 


paper, by which means the light is beau¬ 
tifully radiated and softened to the eyes. 
If the roctallie wick candles are used, 
there will be no necessity for the re¬ 
moval of the shade from the gutter or 
rest for snuffing. A slight-tinted paper 
of a lilac colour has a verv beautiful ef¬ 
fect; the paper should be previously 
moistened with a solution of borax, as it 
will prevent its taking fire. 

As this is the only method by which a 
self-acting shade can lie attached to can¬ 
dles used in common candle-sticks, it is 
likely to be serviceable; or for work- 
6hoi>s, I would greatly recommend the 
uso, of Mr. Thomas’s Candle Guards as 
saving a deal of otherwise wasted tallow. 

1 remain, yours obediently, 

Charles Croydon. 

P. S. In the prefixed figure the shade 
is supposed to be transparent for the 
sake of better showing the interior. 

Devonpoiti October 12| 1842. 


zander’s expansion and condensing 

SYSTEMS. 

Sir,—I beg to thank you most sin¬ 
cerely fur the favourable account of my 
steam-engine improvements mven in the 
last number of your valuable Journal; 
and also for the insertion of the principal 
items in my Comparative Table of the 
Dimensions and Performances of the Era 
steamer and her six competitors. But, 
as I wish the principles on which this 
Table has been calculated should be 
well understood, 1 have to request you 
will do me the additional favour to insert 
a few words in explanation of the same. 

The elements which we have to take 
into consideration, when calculating the 
motion of a vessel through the W’ater, 
are:— 

1.. The friction of the exterior surface 
of the vessel immersed in the water. 

2. The resistance of the vertical mid¬ 
ship sectional area in the water. 

3. The angle of incidence the vessel 
has at bead and stem. 

But, as the seven vessels included in the 
Comparative Table are nearly all alike in 
form at head and stem, we need only 
take into account the first and second 
elements. 

1. The way in which the friction is 
calculated is this:—The resistance caused 
by the friction which the surfaces of dis- 

[See p. S04. 
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placeiDiint (exterior surface of the vessel 
immersed in the water) make in the 
water is compared with the resistance 
which the same area would experience if 
moved perpendicularly in the water, at 
the same depth for each vessel. 

2. Dynamical resisting surface, is com¬ 
posed of the midship sectional area and 
friction of exterior surface of the vespl, 
being the actual measurement of resist¬ 
ance (reaction from the water) for the 
vessel, and power of the steam-engine. 

When, therefore, the dynamical re¬ 
sisting surface is multiplied by the cube 
of velocity, in each case, the product 
gives the relative dynamical resistance of 
the vessel, or, what is the same thing, 
the comparative force exerted by the 
steam-engines in order to propel the 
vessels through the water. The dyna¬ 
mical numbers fur each of the vessels are 
then as stated in the accompanying Sup¬ 
plementary Table. 

When some farther improvements are 
perfected which I have in progress, I en¬ 
tertain a confident expectation of being 
able to carry the advantages of the cx- 
ansion system still farther than have 
een done in the Era —to the extent, in 
all probability, of one-fourth more of 
actual duty performed. 

I remain, Sir, your obedient servant, 

II. Zander. 

Chelsea, October 19, 1842. 

TUB CHEMICAL FR1NCIVLE8 OF COMBUS¬ 
TION ASSERTED AGAINST TUB MBCHA- 
NICAL ABSURDITIES OF MR. SAMUEL 
HALL. BY C. W. WILLIAMS, EStt. 

Sir,—I d a recent communication of Mr. 
S. Hall, to the Mining Journal,” he seeks 
to disparage those chemical principles which 
1 have taken as my guide in the admission 
of air to furnaces, and on which 1 rely for 
producing^a more perfect combustion of the 
gaseous matter from coal. These principles, 
although einanat^g directly from the writ¬ 
ings of Davy and Dalton, Mr. Hall, never¬ 
theless, has characterized as '' Fudge.’’ In¬ 
volving, however, as they do, considerations 
of public interest, it is worth inquiring what 
those principles are? what support they 
have from high chemical authority ? and 
what are their direct bearings on the subject 
of combustion, practically considered ? 

Again, as Mr. Hall has charged me with 
an “ overweening vanity ” in this matter, I 
am desirous of submitting to the public the 
grounds on which my pretensions, as a pa¬ 
tentee, are‘based. This is done in a few 


words. In my inquiry respecting the epm- 
bustion of the gaseous matter from cod, 1 
had to compare the effects produced by the 
coal gas when issuing from a single /arpe 
orifice, or when it issued from the fourteen 
orifices of the argand burner. 1 perceived 
that the greater perfection of combustion 
which the argand lamp exhibited was directly 
occasioned by the more numerous, and there¬ 
fore enlarged surfaces for contact, which the 
jets presented; “ in the same way,” as Dr. 
Brett observes, “ as the surface of any given 
volume of water is increibed by causing it to 
pass, in thin streams, through numerous 
apertures.” 

“ My first view, therefore, towards effect¬ 
ing .H more perfect combustion of the gas 
generated in furnactH was, to imitate the 
principle of the argand burner, namely, the 
bringing the combustible gas in the form of 
jets to the atmospheric air. I was soon, 
however, compelled to reject this mode of 
proceeding, as I found, according to the 
reasoning and practice of Sir H. Davy, (and 
which led to the discovery of his safety- 
lamp,) that the heated gases were soon 
brought below tlm temperature of ignition, 
by the cooling Effect of passing through 
small apertures ; jmA that their combustion 
was thereby prevented, as when a wire gauze 
is held over the fiame of ignited gas. 

Under these circumstanees, I almost des¬ 
paired of carrying the principle of the argand 
burner into the furnace; chemistry, how¬ 
ever, came to my aid, and enabled me to 
effect my purpose. Observing the con¬ 
ditions under which chemical action is in¬ 
duced, and combustion effected, I concluded 
on reducing to practice the principle which 
chemistry alone could have taught, namely, 
that combustion would be equally effective 
and energetic, whether the combustible be 
brought by jets to the suppoif^r, or the ' 
supporter to the combustible. Following 
out this principle, it was to be expected that 
the effect would be the same, if, instead of 
bringing the furnace gases in jets to the air, 

1 reversed the process, and brought the air 
in jets to those gases. The first attempt 
proved that the principle was equally applic¬ 
able on the large scale of the furnace, as the 
small scale of the laboratory lamp, and my 
success was complete. This, then, became 
the subject of my patent. After many ex¬ 
periments, I found that the sole conditions 
of success were, 1. ThSt the combustible gas 
should be brought to the high temperature 
required for chemical action and union with 
oxygen; and, 2. That either one or the 
other—the gas or the air—be introduced in 
the way of jets i this principle of jets being 
the only means of effeccing that sudden and 
surfime contact between tlm gas and the air, 
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which is the tinu qva non of their nnion and 
connbastion, where tima cannot be allowed 
for the more deliberate and true Daltonian 
diffusion. 

In practice, then, and for the first time, 
the fact was illustrated on the Utrge tcale, 
that ** con^iutithe ’* and ** supporter of com¬ 
bustion** were convertible terms; and that - 
jets of air introduced to the gas, or jets 
of gas to the air, hod equally the effect and 
appearance of jets of flame. 

Here, then, is the qjptent of my chum to a 
patent. To this Dr. Kane refers, when he 
pays me the high compliment of saying, 

" foe value of this, although obscurely felt 
by others, from the imperfection of the older 
methods, has been certainly first placed in 
its important and just aspect by your illus¬ 
trations." Here is foe practical application 
of a well-known chemical principle in the 
combustion of gaseous bodies. It is not 
the introducing foe air in this place, or that 
place, (and in what place has not foe air 
been introduced by some inventor or other ?) 
but the mode of introducing it; and they 
who dispute my principle, or the value of 
my mode, must be prepar^ to say that^ 
there is no difference, in effect, between the 
argand burner and foe single large jet. Here, 
then, is my claim on the score of " in¬ 
vention," as it is termed in patent law. To 
this alone does my "overweening vanity" 
extend. 

In foe course of my experiments 1 became 
convinced of the all-commanding import¬ 
ance of raising foe temperature of foe gases 
in the furnace before bringing them into 
contact with the air; and that, provided 
these conditions of numerous jets on foe one 
hand, and high temperature on foe other, 
were satisfied, it was immaterial, in practice, 
how large the scale of operations might be 
—^in what place the jets were introduced; 
whether they began at the bridge, or at in¬ 
tervals of ten, or even twenty feet distant, 
llie principle on which 1 relied is, however, 
so clearly enunciated in foe following ex¬ 
tracts from the opinions of Professor Brande 
and others, that I here quote them, as|he 
best reply to Mr. Hall’s " Fudge." 

Professor Brande observes—"youadmit 
a number of jets of air into a heated inflam¬ 
mable atmosphere, and so attain its combus¬ 
tion in such a way as to produce a great in¬ 
crease of heat." Agun—" In this way each 
jet of air which you ffimit becomes, as it 
were, the source or centre of a separate 
flame; and the effect is exactly that of so 
many jets of inflammable or coal gas ignited 
in the ur: only, in your furnace, you invert 
the ordinary state tf things, and use a jet of 
air thrown into an atmosphere of inflam- 


mablegas; thus making an experiment upon 
a large and practical scale, which I have 
often made on a small and theoretical one, 
in illustration of the inaccuracy of foe com¬ 
mon terms of eombusttble, and supporter of 
combustion, as ordinarily applied." Mr. 
Brande then adds—" I luive -no hesitation 
in saying, that foe views promulgated in 
your essay are* substantially founded upon 
just and scientific principles." After sneii 
a testimonial, may I not almost be censured • 
for noticing such cavillers as Mr. Hall, who 
can look at these views and principles as 
" Fudge ?" Respect for myself, however, 
and respect for foe public, who have a right 
to examine the claims of every man who 
seeks to have his opinion received, has alone 
induced me to make this communication. 

I might here enumerate many such testi¬ 
monials from men of high standing, but will 
content myself with the following extracts 
from deliberately-written and elaborate ex¬ 
aminations, both of my treatise, and the 
principles on which my mode of admitting 
air is based. Dr. Ure observes—" In case 
of great steam-boiler furnaces, for which 
your patent is especially intended, your plan 
of distributing atmospheric air in a regulated 
quantity, by numerous jets, through foe body 
of gasiform matter, is peculiarly happy; and 
must enable you to extract the whole heat 
which the combustible is capable of afford¬ 
ing." Dr. Brett, of foe Royal Institution, 
Liverpool,, says—" By causing the atmo¬ 
spheric air to he drawn by jets among foe 
inflammable gases, you employ, as it appears 
to me, foe only means practicable, in opera¬ 
tions on a large scale, of causing a siifiicient 
mechanical admixture between the air and 
the gases to be burnt. By such means you 
considerably extend the surface of any given 
bulk of atmospheric air admitted, in the same 
way as foe surfiice of any given volume of 
water is increased by causing it to pass in 
thin streams through a vessel containing nu¬ 
merous apertures." Again, "'foe old mode- 
of combustion in furnaces is manifestly in¬ 
competent to effect this perfect Combus¬ 
tion, which is only to be obtained, in my 
opinion, by a plan based updb such princi¬ 
ples as you have advocated." 

Dr. Kane observes, " The introduction of 
air at the bridge and along the flame bed, to 
supply the quantity of oxygen necessary for 
the combustion of foe volatile products of 
the coal—foe diffusion of this air, secured by 
its issuing from a great number of smalt 
jets, and the consequent fVill combustion of 
the gaseous fuel, are elements of real eco¬ 
nomy and success in practice. The value of 
this, although obscurely felt by others, from 
foe imperfection of the older mefoods, hde 
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been certainly fret placed in He intporiant 
andjitst aspect by your illustrations.** 

These. 1 repeat, are the principles on 
which my claim to the attention of practical 
or sdentiiic men is based—these are the 
bounds by which my ** OTerweening yanity" 
is circumscribed. 

But, I ask Mr. Hall, will he explain the 
principles (if he have any) o\i whi^ he ex¬ 
pects to produce a more perfect combustion 
4han any other patentee? for surely he has 
no right, on his mere ipse dixit, to expect 
that all the world will yield to his mere as¬ 
sertion. and particularly, on so difficult a 
subject as combustion. 

Now. to bring Mr. Hall, and his inven¬ 
tion to a practical test, I ask him to satisfy 
the public on the following points:—1st, On 
what principles does he expect a more per¬ 
fect combustion in steam boiler furnaces, by 
the use of hot, rather than cold air. when 
unaccompanied by the blast; for such is not 
advocated by any chemical authority ? 2nd. 
On what principle does he rely, when he 
introduces this hotair at the/ront end of the 
Aimace and near the door, rather than at 
the back end. as done by Mr. Goad ? 3rd, 
On what principle does he rely for increasing 
the quantity of oxygen in a furnace, by 
heating the air which is to supply such oxygen 
—Bering that every well-informed chemist 
tells us, that the hotter the air is made, the 
less oxygen will be introduced ? 4thj On 
what principle does he rely for preferring to 
burn the smoke, rather than the gas, from 
which the smoke is generated, by some im¬ 
perfection in the process? To common 
minds, it appears a more common sense pro¬ 
ceeding, to bum the gas, in the first in¬ 
stance, by a perfect process, (as we do in 
the Argand burner,) rather than adoi>ting 
the round-about measure of, first, making 
the smoke, and then endeavouring to bum it. 

Until these questions are answered, clearly 
and explicitly, (and which, I guess, he will 
be rather slow in doing,) Mr. Hall is not 
justified in expecting that his mere dictum 
is to pasc for authority; or in charging the 
principles of others as " fudge.” 

1 am, Sir, yeurs, Ac. 

C. W. Williams. 

Liverpool, October 17, 1842. 


PURE WATER V, IMPURE CISTERNS. 

Sir,—In bringing this discussion to a close, 
I beg to offer a few additional remarks, and, 
in the first place, to our ” old friend Cole,” 
who, it seems, must needs have a brush with 
me, and brings forward such sweeping argu¬ 
ments, that the Atlantic itself might well re¬ 


coil from his sturdy besom. Mr. Cole states 
(as ofaet') at page 333, that the water as it 
comes from the main is so thick as to be 
unfit to drink, or to use in the preparation 
of food”—and thence he argues the inutility 
of occasionally cleansing our cisterns. If 
his statement had any founflation jn truth, 
it would rather go to enforce the neces¬ 
sity of adopting this precaution. I will, 
in return for Mr. Cole’s, also mention a 
fact, which is, that where the daily sup¬ 
ply of water is drawn direct from the main, 
without the intervention of cistemage, bet¬ 
ter and purer water is generally obtained 
than where filtration by deposition within a 
cistern takes place—neutralised, as it too 
of’^en is, by admixture with a mass of accu¬ 
mulated impurities. The only exception to 
this rule occurs during the prevalence of 
heavy rains and floods. 

The improvement in cisterns suggested by 
Mr. Cole at the close of his letter is too 
good to give away—it must be patented. 

My doughty antagonist “B.,” having 
closed his case, a few words in reply will 
dispose of him; for I think it can hardly 
)iave escaped the notice of any attentive 
reader, that B.” has most studiously avoid¬ 
ed the only point upon which he professed 
to join issue with me—^viz., the state of the 
water as suppliedhj the London Companies! 
The whole of his lost lost labour was to have 
proved two things—Firstly, ** that impure 
water was injurious to health and to life 
a proposition which, I apprehend, no sensible 
person would ever attempt to dispute. I 
certainly never did; on the contrary, in my 
opening paper I gave a striking proof of the 
fact from my own personal observation. 
This proposition I hold to be incontrovert¬ 
ible, and therefore think the evidence ad¬ 
duced in support of it altogether superfluous. 

The second proposition was, ’’that the 
water, particularly as supplied by the London 
Companies, is impure, and a primary cause 
of the augmenting mortality of the metro¬ 
polis.” To support this proposition, ex¬ 
tracts are brought forward, from the evidence 
of piedical men and others; but it will be 
seen that they are all out of court—not one 
single evidence relating to the fact sought to 
be established. Not one of these parties 
speaks to the quality of the water be sup¬ 
plied ! The greater portion of the remarks 
refer generally to the water os ueed~^. e., as 
drawn from filthy cia*tems; and not as sup¬ 
plied. Other extracts relate to water taken 
Jrom the TAomss close to the month of com¬ 
mon sewers, and in some cases (to ensure 
the desired results) from the sewers them¬ 
selves. Sir John Hall is made to illustrate 
the quality of the water as supplied, by 
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speaking to that of the stagnant water in the 
St. Katharine's Docks!” Ohfiel Mr.‘*B.,” 
call you this ” honest—ay. honest ?” 

That the water. <u ivppliei^ is impure io 
theejettni anumed (the injury of health and 
cauM of death) I have already given a denial; 
its impurity, in a qualified sense. 1 willingly 
admit. To the latter limb of the proposition 
I merely reply, that, as no *■ augmenting 
mortality of the metropolis” exists, the at¬ 
tempt to ascribe an effect, which has no ex¬ 
istence, to any particular cause, is truly ab¬ 
surd. The health of the metropolis, like 
that of aU other towns, fluctuates with the 
seasons, and therefore must be attributed to 
general and not to local causes. The insi¬ 
nuation may be ingenious, but it is assur^lly 
unjust. 

The effect produced upon'the milliners* 
girls, and attributed to their drinking impure 
water,* might be referred solely to the filthi¬ 
ness of the water butt —or with much greater 
propriety, to the sedentary nature of their 
employment, and the impure and unwhole¬ 
some atmosphere in which the ” female slaves 
of England'* usually labour; die effects of 
which, in producing ” pallid faces” as well 
as aching heads and hearts, are, ^as! too 
well known. 

Going ” out of town for a few days,” af¬ 
fording, as it does, relaxation from mental 
and bodily labour, change of air and scene, 
would produce a beneficial effect upon per¬ 
sona engaged in much less unwholesome em¬ 
ployments than that of ** milliners’ girls”— 
leaving change of water (wliich is not always 
for the beet) entirely out of the question. 

But a drowning man will catch at a straw, 
and ” B.” must have been sadly at a loss 
for proq^ when such lame cases as these are 
brought forward. They are quite out of 
place in a practical and scientific discussion; 
us are likeigiae the quoted expressions of a 
noble lord, who is represented to have said, 
” that he would not take a bath in the water 
as supplied to him, much less drink it.” 
The noble lord's expression is no proof what¬ 
ever, either of the goodness or the badness 
of the water; if true, it is merely a proof of 
his lordship's, effeminate fiutidiousnesst and 
1 pity him. If ” Alexander the Great” pre¬ 
fers a bath of double distilled lavender water, 
and his 'means can compass such a luxury, 
in the name of all that’s delightful let him 
have it, and welcome—"every one to his 
liking.” * 

And yet, I fancy ere this noble lord gained 
any laurels in America—or ever smoked 


* It their employer was as anxious about-their 
welfare as he pretends, could he not have supplied 
them with a moderate quantity of some store peae- 
rovt Mnk r 


his first puff with brother Jonathan, he did 
actually gulp down some of this much-abused 
" conysound;” for 1 believe the ship that 
carried him out was not provided with a 
store of Stuekegfied loater* h>r his lordship’s 
private use. As for ” U.’s” ” raw head and 
bloody bones” sforiesabout "poison water,” 
he must tell them to the marines, the sailors 
won’t believe *him; and who, after all, are 
better judges of fresh water than the sailors ? 
Ask Jack where he gets the best water, and 
where he takes care to ship the largest quan¬ 
tity that he can carry—^he will tell you, " in 
the Thames!” 

Numerous as have been my contributions 
to your pages, I remember none that has 
been received os was my first on this sub¬ 
ject : 1 have received numberless thanks for 
calling the attention of parties to a matter 
which had so entirely escaped their notice, 
and 1 knowthatthere has been more " cistern 
cleaning” going on daring the last month, 
than London ever saw in twelve months be¬ 
fore. What may be the ultimate result of 
this discussion I know not, but its present 
effect has been (as intended) extremely bene¬ 
ficial, and in taking leave of the subject, 1 
beg to submit the following practical deduc¬ 
tions, leaving each person to apply them as 
seems best for his particular object. 

1. The water stock of the Londoners is 
impure. 

2. The sources of impurity are two-fold, 
viz.. Firstly, The imparities supplied with 
the water by tho water companies. Secondly, 
The imparities which enter the cistern and 
become mixed with the former. 

3. The remedy for the first of these im¬ 
purities, rests entirely with the water com¬ 
panies. 

4. The second source of impurity is within 
the power of every housekeeper materially 
to diminish, in two waysFirstly, By 
closing up all those apertures tlirough which 
a great variety of animal and vegetable mat¬ 
ters now find ready access to our cisterns. 
Secondly, By occasionally (say two or three 
times a yearj*) clearing the cistem qf all those 
imparities, which, in spite of every precau¬ 
tion will be deposited, let Jhe state of the 
water as supplied be what it may. 

1 remain, Sir, yours respectfully, 

' Wm. BADIiaLKY. 

29, Alfred-street, Islington. 

October 19,1912. 

• 1 beg Mr. Stuckey's pardon, I mean no oifence, 
to him; the expression originated with the man of 
bristles, and it comes in rather apropos just now. 

t If 1 were making an Almanack 1 wonld put down 
against the lost day In the months of March, June, 
and September,—" To preserve healtk, ekan out 
pour eisterut and water butte” 
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THE WATER aVBSTtOH. 

Sir,—I do not know what Mr. Baddeley 
will say to the communication of ** W. H.," 
in your last Number, about Au eistenu close 
shut down and oft cleared out; but certainly 
thoM who sell Bohea for good Congou will 
feel grateful for the seasonable hint he has 
given them. In vain will o?d ladies com¬ 
plain that the tea is deficient in flavour: 
Mr. T-man will reply—“ I assure you, I 
have not varied from the quality I have been 
ac«'ustomed to supply; if you find a difler- 
ence, 1 should think the fault must be in the 
water. Do you know how long it is since the 
water-pipes were laid down in your neigh¬ 
bourhood t Jf they have laid long, and got 
half-full of earthy deposits, it is unreason¬ 
able to ejcpect that, with water through 
such pipes, you should obtain a fine cup qf 
tea:* 

The Water Companies will not, however, 
pass him a vote of thanks for going so deep 
into the subject, and finding mud where Mr. 
Baddeley's besom cannot reach it. What 

they may exclaim, “ take up all the pipes, 
and clean them, and relay them ? ” This is 
worse, by far, than Stuckey’s nitration 
Scheme It 

By the way, Mr. Editor, W. H.’' must 
have overlooked your former notices of this 
scheme, or he would not altogether despair 
of getting clear water; neither would he 
strenuously recommend private filtration. If 
he will refer to your Number for the llOth of 
July lost, he will see what is doing in this 
matter for the public good; and he will also 
find stated a very important defect in private 
filtration, which will save him from estimat¬ 
ing it above its due value. As 1 consider 
this defect worthy of the special considera¬ 
tion of all your readers, you will perhaps 
excuse me, Mr. Editor, if 1 refresh their 
memories by a brief quotation:—*' Such 
small filters, by the slowness of the process, 
destroy the carbonic acid gas which is con¬ 
tained in the water, and without which it 
speedily becomes offensive, putrid, and in¬ 
jurious to health.” 

I am. Sir, yours truly, 

“ J. Cole. 

Old Kent-road, Oct. 19,1S4S. 


THE cocked hat AFLOAT. 

(From the Pifedtire Adveriiter of 15th Oct.) 

At the speml request of its ingenious in¬ 
ventor, we give the following truly graphic 
description of the launch of this nautical 
wonder, which took place, from the build- 
ing-yard of Messrs. Brown, of Kirkaldy, on 
Wednesday last. We trust we need make 
no apology to our feoders for its insertion, 


as we feel assnred they will be as much de¬ 
lighted with the desorption of the launch, 
which is from the pen of Mr. Dempster him¬ 
self, as they were at the sight itself.—En.* 
Launch qf the Problem. 

Sir,—On Wednesday morning the 12th 
October, 1842, the sun rose beautifully in 
the east, with light southerly airs, and sea 
smooth as glass, comparatively speaking. 
This being the morning of the day that 1 
had pledged myself to the public that the 
Problem should be launched into her native 
element for solution, I felt happy at having 
a good day for the occasion. 

The Problem was mounted on a cradle 
wjth 4 wheels, full-rigged, with all sail set, 
and my four equilateral flags (each of which 
answers for six numbers) displayed at the 
different mast-beads. 

At 1 p. m., being nearly low water, two 
fine black steeds were yoked to the cradle 
which supported the Problem, when all 
moved off slowly but majestically down to 
the water edge, amidst the loud huzzas of 
numerous spectators. The cradle being re¬ 
moved, she sank gradually down in the sand 
about feet, where she stood quite erect, 
without the assistance of anything to steady 
her; and, as there was but litde wind, 1 
thought proper to allow the soils to remun 
hoisted up, so as to gratify the many that 
were constantly gathering to see her, and ex¬ 
pressing their admiration at the beauty of 
the rig, and their astonishment at her stand¬ 
ing upright in the sand, with all sail set. 
All anchor was nin out a considerable dis¬ 
tance, to haul on when she floated. 

At 2h. 30m. p. m., the tide coming in, 
the wind shifted round to t^ eastward, with 
an increasing surf on the beach, and at 5 p.m., 
the water having risen about 2i feet round 
her, the sand being softened and breeze in¬ 
creasing, the Problem went 'very gently 
down upon her bilge, with all sail set: a 
grand sight! 

The sensation which now seized the thou¬ 
sands who were standing on the beach, wit¬ 
nessing the scene, 1 will leave you to judge, 
knowing what the feeling generally is before 
any new invention is tested. Some swore 
she would never again rise, whilst others 
said, that was just what they expected. It 
was a tine joke for those who were prejudiced, . 
you may depend upon it; whilst otibers, 
who were friendly, 1*believe sincerdy pitied 
me. The sails being lowmred down, as the 
tide flowed the boat rose gradually, just as 
I was aware she would, until she became 
upright; but as the surf by this time was 


* For a description of Mr. Dempster’s system of 
bttUdhig, see MeekanieP Mugasine, voL xxxvl. p. 
504i 
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ranning rather high* every sea that came 
lift^t and again left her to bring herself up 
easily by the point below ; she made several 
sharp rolls from one side to the other, as the 
men happened to be moving about in her, 
which no doubt appeared to some as though 
the Problem was to be a complete failure, 
if not a total wreck. 

At length she got fairly afloat, and swam 
much to my satisfaction; and, as those on 
shore saw her moving outwards, they uttered 
tremendous shouts of applause, which w'ere 
answered by us on* board. I immediately 
ran for Kirkaldy harbour, where she was al¬ 
lowed to take the ground, and lay down as 
the tide left her ; when the tide flowed she 
rose with her gunwale three inch'cs oiiJt of 
the water. 

Thursday forenoon, there' being a mode¬ 
rate breeze of wind, I manoeuvred her about 
in Kirkaldy bay a considerable time, and I 
may now consider myself safe in saying that 
several of the most important points of the 
Problem are now solved, viz.: 

1. She will rise off the ground without 
the water flowing into her hatchways. 

2. She is less liable to take damage whilst 
bumping on a sandbank than any other con¬ 
struction. 

5. She will be stiff under canvass, sail 
well, be very weatherly, and manoeuvre in a 
smaller compass than any other built or 
rigged vessel that ever preceded this inven¬ 
tion. 

I am, Sir, Yours, &c., 

H. Dempster. 


LIGHTNING CONDUCTORS AND WIRE RIG¬ 
GING-INTERESTING EXPERIMENTS AT 

PORTSMOUTH. 

On Thursday the 13th instant, the Orestes, IS, 
Commander the Hon. S. T. Carnegie, was hauled 
abreast of the dockyard, Portsmouth, for the pur¬ 
pose of practically testing the eillcacy of her light¬ 
ning conductors by a series of experiments by Snow 
Harris, Esq , F.It.S., upon whose plan the conduc¬ 
tors have been fitted up. She was moored about 
100 yards from the jetty, between which and the 
ship about mideray a barge was placed, containing 
a carroiiade, A wire leading from the positive side 
of a powerful elecstrical battery in the Semaphore 
was attached to a cup of gunpowder on her main 
truck. Another wire leading from the negative side 
of the battery was attached tq the gun in the boat. 
A short wire was placed on the touch-hole of the 
gun, and led over tlie gunwale of the boat to the 
surface only of the water, on the side nearest 
the Orestes. There was no communication between 
the ship and the barge. 

The object was to show that immediately an elec¬ 
trical discharge reached the mast-head it passed 
down to, and was dispersed in, the water by means 
of the continuous line of conductors. 'Ihls was 
proved thus—an electric battery in the S»^tiphore 
was discharged, the discharge passed along the cop¬ 
per wire ftom the metallic plate on the interior of 
thejartti the mast-head, its presence there was ren¬ 
der^ apparent by the ignition of the gunpowder in 
the cup; it passed thence down the conductor on the 


mast into the hull of the ship, and along the conduc¬ 
tors oil the hull into the sea. That it had arrived in . 
the sea was proved by the ignition of the powder over 
the touch-hole of the gun in the boat, and the con¬ 
sequent discharge of the gun, bveanse the only means 
by which this gunpowder could be ignited was the 
passage of the electricity up the short copper wire 
which connected the touch'hole of the gun with the 
sea; so that not only must the electric fluid have 
arrived in the sea, but it must have passed through 
it to this short popper wire in the boat. It is almost 
needless to add, that so rapid is the passage of the 
cicctrir fluid, that tlie report of the discharge of the 
battery, the ignition of the powder at the mast-head, 
of that over the touch-hole of the gun, and the report 
of the gun itself, appeared sinuiltancous, notwiih- 
Btanding the great distance tiaverb«*d by the elec¬ 
tricity; thus showing clearly and satisfactorily that 
the instant the explosion arrived at the main truck, 
that same instant did the conductors clear it of the 
ship and transmit it to the water. 

Several experiments were then mode, to prove 
that fhe principle held good in the case when thb 
topmasts and lop gallant masts were struck. These 
were very conclusive. The electrical current fol¬ 
lowed the continuous line, without at all diverging 
to those portions of the conductors which, by the 
striking of the masts, were placed in a position out 
of that line. 

Wire-rope conductors were then considered, and 
the several objections to them fairly and conclu¬ 
sively stated. The danger of a man being killed in 
the bight of such a rope, while striking tbe top or 
topgallant mast during a thiinder-squaJl, was most 
clearly proved by a very neat experiment. Such a 
case was represented by gold-leaf or paper, and 
when an electric shock was passed over the paper, 
the gold was burnt up in the direction of the man, 
but remained untouched round the bight of the 
rope. 

The last experiment which was performed was 
with a view to prove at once the complete protec¬ 
tion afforded by the continuous conductor, and the 
apparent impossibility of the least action taking 
place on metallic bodies out of it; thus practically 
refuting the supposition of any lateral discharge 
taking place. A model of a mast, about 10 feet In 
length, was made in parts, and an interrupted line 
of metal placed in the heart of it. Fercussiem 
powder, which it is well known will inflame with 
the least spark of electricity, was placed between 
these interruptions. On the outer surface of the 
mast a continuous conductor was placed, the extre¬ 
mities of which were connected at each end of the 
model of the mast with the extremities of the in¬ 
terior and interrupted line of metal. In order to 
make the experiment more complete, bands of me¬ 
tallic leaf were made here and there to surround the 
mast as hoops, together with other mebsllic bodies 
which could enter into the mast itself, and touch 
the internal line of metal. An liitense shock of 
electricity was allowed to fall upon the upper extre 
iiiity of the mast, where both lines ofinstal were in 
conjunction, with the view of discovering (since the 
cleclTic matter had thus, it may be said, the choice 
of two lines) whether it would pass upon the metal 
within, or whether it would be dispersed between 
the two lines and pass down each, or whether it 
would only pass down tlie exterior line, and whe¬ 
ther in passing down that line it could cause a 
lateral discharge to enter the mast, or in any way 
to affect the interior. This was a severe test, from 
the highly inflammable nature of the percussion 
powder, and it succeeded perfectly. As long as the 
continuous external coiiducior remained perfect the 
discharges of electricity were iiinoxuius; when, 
however, the exterior conductor was removed, and 
a similar charge was tin own over the model, the 
mast was blown to pieces by the ignition of the 
percussion powder, evidently proving that if tlie 
previous discharges had in any way, or under any 
form, pervaded the interior, this effect woiiki have 
resulted in the yery first instance. 
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In repeating tbe experiment of pauing the elec* 
trie fluia through the Orestei, an accidental circum- 
■tanee ftiJly proved Mr. Harrit’a theory* that inetalt 
of theineelvcB are not attractive, and that lightning 
will take the most direct continuous way to arrive 
at ita course. The wire which led from the Sema¬ 
phore to the cup containing the gunpowder at the 
mast-head of the ship was not properly placed, the 
hight touching tho mast a few inches below the cup. 
The discharge, therefore, instead of continuing along 
the wire to the cup, was conveyed to the conductor 
at the spot where the bigiit touched the mast, and 
carried through the ship, and thence by the seat to 
the boat where it ftred tho gun, leaving the gun¬ 
powder at the mast-head unexploded. 

After Mr. Harris had concluded his experiments, 
Admiral Sic Edward Codrington snid, that after 
what he had witnessed, he thought it but right pub¬ 
licly to observe that he felt perfectly convinced of 
the efficacy of the conductors upon Mr. Harris's 
plan, which, after the conclusive and satisfactory 
tests they had that day undergone, would no doubt 
be generally used throughout the navy.—T/mrs. 


NOTES AND NOTICES. 

Sale a/the Great Western Steamship —On Mon¬ 
day last the steam-ship Great Western was offered 
for sale by public auction in llristol. The bidding 
was very spirited, but she was ultimately bought in 
at 40,000/. The attempted sale of this powerful 
steam-ship gave rise to a rumour that she would 
not leave Bristol for New York on Saturday next, 
the 22d Inst., as previously advertised. We have, 
however, reason to believe there was not the slight¬ 
est foundation for such report — Times. 

Wond*irful—-If True —Mr. S.amiiel Colt made an 
experiment vrith his terrible ExplO’^lve Engine, at 
Washington, on Saturday, Aug. 27, which is said to 
be completely successful. A vessel prepared for the 
purpose was shivered to atoms at a dUtance of five 
miles. It was a repetition, on a large scale, of the 
experiment he performed off the Battery, at New 
York, on the 4th July. There was an immense 
concourse of spectators present, including the Pre¬ 
sident Heads of D^artments, a..d the Mayor of 
Washington. Mr. Colt was near Alexandria; a 
signal gun w’as fired at Washington, and in about 
twenty seconds thereafter, a huge column of water 
rose suddenly into the air, and when it descended 
not a trace of the vessel was to be seen.—^sicrtc<ra 
Papers. 

The Gold Mines nf /ttfisiu.—Russia now yields 
four times as much gold as all the rest of Europe, 
and the yearly produce of this metal (400 poods, or 
16,000 lbs.) is sufficient to load from forty to fifty 
sledges. The sliver needs for its conveyance a 
caravan of from 120 to 150 sledges. Tlie platiiia 
requires but three or four, and the copper, which is 
also conveyed chiefly by land, sets in motion 5000 
sledges. By far the greater part of these metals 
comes to the mint in Petersburgh.—AoA/'s Russia 
and the Hassians. 

New Paper Hangings.^X Liverpool p iper thus 
describes a new style of paper liangiiigs, recently 
introrluced therefrom Switxerland. The effect 
must be very fine:—The general character of the 
design may be styled Florentine; the ground work 
Is white satin; the walls arc divided into compart¬ 
ments by stiles of a rich gold colour, representing, 
with great accuracy, carved wood of intricate de¬ 
sign ; the panels are niches with drawings of deer, 
lions, swans, Ac., each forming a complete picture 
in gorgeous borders of gilded ornaments and flowers, 
partaking somewhat uf the Louis Quatorze style; 
the alternate panels comprise a species of filigree 
work, varied wick drawings of flowers and gems, 
in which gilding is most tastefully and sparingly 
introduced, the whole being of the mast exquisite 
design and execution. An exceedingly rich border 
runs round the top of the room, and one of a cor- 
Tcspondlug design round the bottom pact. From 
the Judicious employment of French greys and 
other cool colours, the effect is not fti the least 
gaudy, but at once rich and chaste. The introduc¬ 


tion of this paper may be regarded as a new era in 
decoration, and will do mi^h to relieve us from the 
sameness and insipidity which pervade even our 
best houses.” 

Pout Air in Af/ass.—Mr. Hardiman, a gentleman 
who made several experiments with Pr. Payerne iu 
the diving-bell over tho wreck of the Rogai George 
at Spithcad, has been trying other experiments at 
the Royal Polbcrou (Consols* Mines, in St. Agnes, 
with the newly-invented method of purifying the 
air. Tbe experiment was made at a depth of about 
700 feet below the surface, and where the air was 
phsviously so vitiated that no person could approach 
the place, (a rise nine fathoms above the level,) a 
powerful air machine attached to the engine rods 
was put to work some tim*^ ago, which barely fur¬ 
nished air for three men with candles to exist. Tjie 
method of purifying air was brought into action 
after this air machine had been thrown out of use, 
and although there were at that time no less than 
15 met! with candles in the rise, the air In ten 
minutes was so renovated that all breathed with 
comparative ease; the improvement was even visi¬ 
ble, inasmuch, that where three candles were until 
then with difficulty made to burn, ten or more now 
burned freely. As a further test, two holes were 
blasted, and under the old method no man could 
approach the top of the rise until half an hour after 
the explosion, and in some cases longer, but tbe ma¬ 
chine so quickly dissipated the smoke that In four 
minutes the men were at their work breathing air 
comparatively pure, and refreshed with tbe addi¬ 
tional advantage of being as cool as at the surface, 
air bough there were, as before stated, 15 men in 
the rise. 

1 Wreck of an Iron ^y/caifier.—The Brigand iron 
steamer, of 600 tons, and 200 horses power, has tieeii 
unfortunately lost on the Scilly Islands. From the 
fo lowing account of some of the circumstances of 
the disaster, it will be seen, that to the excellent 
syst* m adopted in ir m ships, of building them in 
several distinct water-tight compsrtments, the pas¬ 
sengers and crew were in this instance, most prirb- 
ably, indebted for their lives. " The Brigand sailed 
fr.uu Liverpool for Lomloii at 2 o’clock on Monday 
afternoon, and proceeded safely on her voyage until 
5 o’clock oil Wednesday mornings when they saw 
the 8t. Agues’ liglit, which, from the refraction of 
light, the we ither being very hszy, they concvived 
to be at a consideralile dis ance—they were then 
steaming at 12 knots sn hour: suddenly the man un 
the look-out at the bow sang out Breakers ahead t” 
which they distinctly saw, bit too Ute, iinfortu- 
n-itely. lor the rate at which tliey were going was 
such that they could not stop her; and, slthougb 
thevput the helm hard a-port, to endeavour to shave 
the rock, the vessel Immediately afterwards struck 
most violently, and two plates of the bluff of her 
bow were driven in. She r«-b(mnded from the lock, 
but iu an iiist mt aft'^rwards she struck again, broad¬ 
side on, the force of which blow may be iu some 
measure conceived frum the fact, that it actually 
drove a great portion of her paddle-wheel through 
her side Into the engine-room. The vessel was 
huilksln four compartments, the plan adopted in 
Iron ships, or she would hnya gone down instantly, 
two of her compart me nts being now hurst, and the 
w at ir rushing into them at a moat fearftil rate. By 
the two shocks four and a half plates were destroy¬ 
ed, and f.>ur anjlc-irons were gone in the etigiiic- 
rooin. The two conipaitmeiits aft being, however,- 
still water-tight, she continued to float, and every 
exertion was used by her cpmmandcr, Captain Hunt, 
for upwards of two hours, to save her, when tiie 
crew took to the b ^ats, and shortly alterwardT she 
went down, about sevi^n miles firom tbe reck, in 
about 45 fat.ioms of water.” 

Intending Patentees may be auppiied 
grade with Inetructume^ by anpUetiHon ffrost- 
paid) to Messrs, J- C. l^mertaon and Co^ 
166, Fleet-street, by fohom is kept the osUy 
Complete Reoistrt of Patents Extant 
1617 to the present time). 


ItONOON: Kd'ted. Printed, and Pabllahed by J. C. Robertion, at the Mechanics’ Manxine Office. 
No. 106 , Pleet-etreet.—Sold by W. and A. Oalicnanl, Roe Vivienne, Parle: 

Hachin and Co., Dublin} and \f. G. CamnhiiH .no r- «»— 




MUSEUM, REGISTER, JOURNAL, AND GAZETTE. 


_ _ • 

No. 1003.] SATURDAY, OCTOBER 29, 1842. [Priee 3ii4 

Edited, Prlutedand Publlihed by J. C. Roberteon, No. 166, Fleet«itreet, 


ROSENBERG’S TYPE COMPOSING AND DISTRIBUTING MACHINES. 

1 %. 1 . . 



VOL. ZUVIL 


J>1> 




















































402 


rosenbrrg’s type composing 

We not long ago described a type- 
composing machine, invented by Messrs. 
Young and Delcambre, (see Mcch. d/txg., 
No. 985, June 25, 1B42,) by which the 
art of setting up types seemed likely to 
be greatly assisted: not that it promised 
to supersede the use of hands altogether 
in this branch of labour, but because it 
offered the means of producing much 
more work in a given time, by less skilled, 
a«^d consequently more cheaply paid, 
hands than those at present required. 
Two females and five very young boys 
were stated to be able, auer only six 
months* practice, to compose and distri¬ 
bute 0,000 types an hour, which was sup¬ 
posed to be equal to the work of at least 
three able-bodied men of good educiition, 
on the present system; and the conse¬ 
quent reduction in expense was estimated 
to be from Ad. to 2(’/. per 1,000 (brevier.) 
The machine of Messrs. Young and Del¬ 
cambre, it may be remembered, did no 
more than set up, or compose, that is, 
arrange the types in their proper order 
of sequence; the justifying, the impos¬ 
ing, the correcting, anti the distributing, 
had all still to be done by hand, in the 
usual way. 

Wc have now to present to the 
notice of our readers a<couple of ma¬ 
chines invented and patented by Cap¬ 
tain Rosenberg, by which a very con¬ 
siderable advance appears to have been 
made in this line of mechanical in¬ 
vention. The setting-up of the types, 
which Messrs. Young and Delcambre 
were only able to do at the rate of 6,OUO 
an hour, Captain Rosenberg states he 
can do at the rate of (at least) 10,800; 
and the distribution of the types, which, 
under Messrs. Young and Delcambre's 
arrangements, furnishes occupation for 
four hands, (boys,) Captain Rosenberg 
does by means of 07ie, with the aid of 
machinery. We have ourselves had the 
pleasure of seeing Captain Rosenberg’s 
machines in operation ; and though our 
opportunities of observation have not 
been such as to enable us to subscribe to 
his numerical estimate of their capabili¬ 
ties, in its full extent, w'e have no he¬ 
sitation in bearing our testimony to this 
much—first, that his setting-up process 
is a good deal quicker than that of Messrs. 
Young and Delcambre; and, second, 
that he does distribute by the aid of ma- 


ANO DISTRIBUTING MACHINES. 

chinery, in a manner remarkable at once 
for its great ingenuity and perfect ef¬ 
ficiency. 

Fig. 1 on our front page is an exact 
representation of Captain Rosenberg’s 
composing machine, ’as seen by us in 
operation; and fig. 2, a similar repre¬ 
sentation of his distributing machine. 

1. The Computing J/acAme. 

The pianoforte resemblance of this 
machine to that of Messrs. Young and 
Delcambre will at once strike the reiider; 
but it is only fair to both parties to ob¬ 
serve, that neither of them lays claim to 
any originality in this respect. It is a 
form common to nearly all the inventions 
of this class. 

a arc the keys, on which the chief 
compositor performs, each key answering 
a particular letter, which is engraved upon 
a smsill ivory button, fixed above each 
key. 

* h. Rack-frames, consisting of a scries 
of vertical rails, by which compartments 
arc formed, (one for a’s, one for A’s, and * 
so on,) into which the letters are placed, 
as they arc lifted from the distributing 
machine, (afterwards described.) 

c. A receiver, to which all the types 
are conveyed, and in which the line is 
formed into words and sentences. 

d. A justifying-stick, into which each 
line, when complete, is removed from the 
receiver c, for the purpose of being read 
over and justified by an assistant-com¬ 
positor. 

e. A galley, into which the assistant- 
compositor causes each linc'’to slide down 
from the justifying-stick, after it has 
been justified, for the purpose of being 
spactm out. 

A. A counting apparatus, by which the 
cl|icf compositor is informed when each 
line is completed. This apparatus con¬ 
sists of a dial-plate and two hands. The 
plate is divided into inches and eighths of 
an inch. One of the hands is moveable, 
and must be placed at starting upon one 
of the marks, indjpEtiqg the length of the 
lines, or width of the page to be com¬ 
posed, The other hand is so connected 
with the key movements, that it advances 
a distance equal to the thickness of each 
type composed, so that when it comes 
immediately above the other, that gives 
notice of the line being complete, when 
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it is instantly removed by the composi¬ 
tor, and another begun. There is also a 
hammer, which strikes a small bell, as a 
warning to the compositor, a moment or 
two before each line is completed. 

^. The mode of working with the machine 
is as follows. The chief compositor, who 
sits at the front of the machine, having 
his copy before him, performs upon the 
keys as he reads. By the action of the 
keys, the corresponding Icttcfs are forced 
out from their respective compartments, 
and arc laid down upon an endless belt 
or chain, which is constantly passing 
through the middle of the machine, from 
the right towards the left. By the mo¬ 
tion of this chain, the types, when libe¬ 
rated and placed upon it, are very quickly 
conveyed into the receiver, where, by the 
action of a smali eccentric, which is re¬ 
volving at a considerable speed, the types 
are deposited horizontally, one above the 
other, in the same order as the keys arc 
performed upon, and are thus formed 
into lines, the lines being supported by a 
T* shaped slider, which is caused to re¬ 
cede in the same proportion as the types 
accumulate upon it. As each line is 
completed, (of which the compositor is 
informed by one of the hands upon the 
dial, and warned by the bell as before 
stated,) the compositor takes hold of a 
small winch by his left hand, (which is 
seen in the figure in the front of the re¬ 
ceiver c,} by turning which the line thus 
completed is lowered to the bottom of 
the receiver, while by tnoving with his 
kight hand a lever, (not seen in the 
figure,) the line is removed from the re¬ 
ceiver into^the justifying-stick d. The 
time consumed in this operation is less 
than a second. As soon as the line is 
removed into the justifying-stick tf, the 
assistant-compositor, (.is shown in fig. 
1, at the left end of the machine,) 
detaches, with his left hand, the u^per 
end of that stick, (its lower end being 
movable upon a fulcrum, as represented 
at g^) and having lowered it into a hori¬ 
zontal position, he reads the line, (the 
types standing now in a vertical posi¬ 
tion.) Having corrented such faults as 
may have occurred during the composi¬ 
tion, he, by removing 'a slider, which 
constitutes the bottom of the justifying- 
stick, causes the line of type to drop 
down at once from that stick into a gal¬ 
ley, f, where he spaces it out. 

At the back of the machine, and near 


to the assistant-compositor, is placed a 
small table with compartments in it, con¬ 
taining the different sizes of spaces which 
may be requisite for the spacing out of 
the lines. There is also another table on 
his right, with compartments, containing 
all the different sorts of types, for the 
purpose of Ipving him access to any 
letter, stop, figure, or cign, that may 
possibly have been omitted by the chief 
compositor. (Neither of these tables is 
shown in our engraving.) 

The principal feature of novellg in 
this machine is, the endless chain on 
which the types are deposited, and by 
W'hich they are conveyed into the re¬ 
ceiver, and the advantages attending it 
are these;— 

First, the types, instead of descending, 
as in Messrs. Young and Delcambre's 
machine, by their own gravity, through 
variousty-curved channels in an inclined 
lane, at some risk, (though small, per- 
aps,) of derangement, and at a certain 
considerable loss from friction, are car¬ 
ried forviard in a straight line by the 
endless chain, free from all chance of 
disturbance, and subject to little or no 
friction. 

Second.—In Messrs. Young and Del- 
cambre's machine, it is necessary that 
each type should have the start, down the 
inclined plain*’, of the type that is imme¬ 
diately to fiiltow it, and of course the 
compositor can set but one type at a 
time. In Mr. Rosenberg's machine, 
how'ever, as many letters may be set at 
once as happen to follow' in uninterrupted 
alphabetical sequence, and, in practice, 
there is a vast number of w'ords and syl¬ 
lables which the compositor soon learns 
to dispose of in this way, by one stroke 
on the keys. For example, ac/, atld^ 
all, accent, adopt, envy, arc words, the 
letters in which following in theif natural 
order, may be set up by one pressure of 
the hand on the keys; thcPendless chain 
carries the types forward in the order in 
which they w'ere deposited upon it, and 
nothing can occur to disturb that order. 
So also with such syllables as ab, ejj'\ 
dem. opp, and ly. The saving in time 
from the use of such aecorde, (as they 
are termed,) both as compared with 
Messrs. Young and Delcambre's ma¬ 
chine and with ordinary composing, may 
be thus illustrated. The word accentua¬ 
tion contuns twelve letters, and would 
require twenty-four movements of the 

hpS 
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arm of a compnitor to set up in the or* 
dinary way; but with Captain Bosen- 
berg'g machine, it is set up with only 
three strokes on the keys, as thus, aeeentu- 
•at-im* 

Captain Bosenberg states that he has 
proved, by actual trials, that his machine 
is capable of delivering, or'clearing out 
types, (supposing them to be composed 


without regard to order of sequence,) 
to the amount of 400 in a minute, or 
24,000 in an hour. Already a young 
man, with only a few months’ practice, 
and without a previous knowledge of 
printing, is able to set*up about three 
fines of brevier in a minute, each line 
containing about 60 letters and spaces, 
(this we witnessed,) and assuming that 


Fig. 2. 



he is able to do so for a continuance, 
this is equal to about 10,800 in an hour. 

But here a question of importance 
arises. Can the types be justified as fast 
as they can be composed ? For it is evi* 
dent that the speed with which the justi* 
fication can be accomplished must, of 
necessity, be the greatest speed at which 
it can be of any use to set up the types. 
The answer to this question must, we 


apprehend, be in the negative. The 
justifying is visibly a slower process than 
the composing. Jt*was admitted to us, 
that, for a continuance, the assistant- 
compositor could not easily justify more 
than 150 letters in a minute, which is 
equal to 9,000 an hour, which falls short 
of a hat the composing-machine can set 
up, by 1,800. We think it likely that 
means may be found to accelerate the 
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jastifying process; but the advantage of 
Captain Rosenberg's machine over that 
of his rivals, in respect of celerity, must 
for the present be considered as reduced, 
by the justifying process, to the differ¬ 
ence between 6,000 and 9,000 an hour ; 
leaving still, however, a gain of 50 per 
cent. 

2. The Distributif^ Machine. 

This machine, [cpresented in fig. 2, 
is quite detached from the other, and 
worked independently of it. 

a is the galley into which a portion of 
the page or column of type, after having 
been printed off, is transferred. • 
h a travelling-carriage, into w'hich the 
lines arc lowered from the' galley a, line 
by line, by means of a slider with a 
handle on it, (seen at the top of the gal¬ 
ley). From this carriage, the diftcrent 
letters are distributed, by the action of 
the machinery, into separate receptacles 
provided for them. 

c are keys, with the letters of the al¬ 
phabet engraved upon them. * 

d a box, fixed to the end of the tra¬ 
velling, carriage, containing a convolute 
spring, by the effect of which the line of 
type in the carriage is continually pressed 
against the front of the carriage, until 
the last type in the line is delivered. 

e grooves, made in an horisontal plate, 
into which the types are received, when 
distributed from the carriage h. In these 
grooves the types are formed into long 
lines, (one sort of letters in each line,} 
by the revolving motion of a small cam 
or eccentric, working at the end of each 
groove. (This part of the machinery is 
necessarily omitted in the engraving.) 

A line of type having been lowered 
from the galley a, into the carriage 5, 
the distributor takes hold of the handle 
on this carriage by his right hand, and 
moves it towards the right. He then 
reads the line over, and having, by the 
forefinger of his left hand, raised the 
key belonging to the letter, which now 
is nearest to the front of the carriage, he 
moves the carria^^c to the left, until it is 
stopped by the actiomof the key he has 
thus raised. The effect of this is, that 
the letter corresponding to that key 
is, through the machinery, forced out 
from the line, and falling down through 
a recess w'hich is made to receive it, is 
guided into its own groove in the hori¬ 
zontal plate c, when by the action of the 


small eccentric or cam (working at the 
end of each groove) it is instantly pushed 
forward, for the purpose of giving room 
for the next type to rail down. 

In this manner the types are distri¬ 
buted and arranged into lines, all the 
a's in one line, the 6’s in another, and so 
on, ready fdr being replaced into their 
corresponding com^rtments in the com¬ 
posing-machine. This operation of re¬ 
placement is performed through the me¬ 
dium of an instrument, denominated 

the feeding-eticky* by which 200 or 
300 letters may be lifted at once from the 
distributing-machine, and transferred to 
the composing-machine. 

The number of letters which a lad, 
with the aid of the machine, can distri¬ 
bute, and replace in the composing-ma¬ 
chine, is only 6,000 an hour; but this 
would offer no hindrance to the general 
operations of any printing-oflice adopting 
the system of composing by machinery, 
for there might be as many more distri¬ 
buting-machines employed than com¬ 
posing-machines, as the relative speed 
of the two required; for instance, three 
of the one for two of the other, five for 
three, and so on. 

The cost of Captain Rosenberg’s two 
machines must, we think, be greater than 
that of Messrs. Young and Delcambre’s 
one; but on* this point we are without 
the data requisite to enable us to speak 
with confidence. Captain Rosenoerg 
himself is of a contrary opinion. The 
machines now shown at work (9, How- 
ard-street, Norfolk-strect, Strand) are 
the first complete ones of the sort, and 
what they may have cost furnishes, of 
course, no criterion by which to judge of 
the price at which they could be manu¬ 
factured in considerable numbers for sale. 


ON THK ACTION W AIR. 

Sir,—Although this subject has, in 
some degree, engaged the attention of 
philosophers, yet it has not got so large a 
share of their consideration as it merits. 
To the action of air, in its various con¬ 
ditions, I am persuaded all the pheno¬ 
mena of heat, electricity and magnetism, 
are referable. It is not necessary to have 
recourse to the imaginary agent called 
heat, to explain the eftccts produced by 
fire: they, evidently, are caused by the 
action of atmospheric air, and its seve- 
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ral modifications, coming under the de¬ 
nominations of combustible gas, and gas 
which supports combustion. It is as 
clear as two and two make four, that the 
effects of the burning-glass arc produced 
by the joint action of solar light and at¬ 
mospheric air; and that, tb(^combustion 
originated by the lens will proceed with¬ 
out the aid of solar light, and by the ac¬ 
tion of the atmosphere alone. No com¬ 
bustible thing can be ignited in the ab¬ 
sence of air. Gunpowder cannot, by any 
means, be exploded in vacuo. 1 have 
seen the finest gunpowder lie on a red- 
hot wire, in vacuo, until the wire melted; 
without cither exploding, or igniting, or 
being, in any way, perceptibly affected. 
And 1 have seen the same gunpowder 
taken out of the receiver and exploded in 
air, by the remnant of the same wire, 
ignited by the same galvanic battery—for 
that was the source whence the fire was 
derived. If the vacuum be imperfect, 
that is, less complete than it might be, 
(for a perfect vacuum is unfeasible,) the 
gunpowder, after being in contact with 
the connecting wire for a while begins to 
smoke and burn; effects w'bicb are caused, 
partly by the air in the receiver, and 
partly by the air which issues out of the 
wire. Gunpowder may be exploded un¬ 
derwater, if a sufficient quantity of at¬ 
mospheric air be put down with it; but 
no explosion, under water, can be had 
without air. If a little gunpowder be put 
in a glass bottle, and the bottle be then 
corked and sunk in water, the powder 
may be exploded by light; that is, by a 
lens. But if the powder be put in the 
bottle, and the bottle be then filled with 
flour, or fine sand, firmly rammed down, 
so as to exclude all air from the powder; 
and the bottle be then corked and sunk, 
thc^ powder will not explode; nor can it 
be ignited. Now these facts clearly prove 
that, the noisC|^ the concussion, the fire 
and light, and the disperson of matter, 
which accompany, and, in fact, constitute, 
the explosion of gunpowder, are produced 
by an action or operation of the atmo¬ 
sphere. 

It may be a.sked, if air be necessary to 
i^ition, and fire be air in a state of ra- 
diatirn, whence comes the fire in the 
connecting wire of the galvanic battery, 
in the exhausted receiver, where it will 
be said, there is-no air? The answer is, 
that it arises from the confluence of the 
o columns of aeriform fluid which 


come from the battery, pass through the 
conducting wires, meet in the connecting 
wire, and there, by their concurrence, 
and the pressure arising from it, produce 
the fire perceived. If the ends of the 
conducting wires be dipped in w'ater, 
aeriform fluids or gases, called oxygen 
and hydrogen, come from them, which 
arc supposed to be, somehow, formed 
from the water. With this opinion, how¬ 
ever, I do not agree. I think these gases 
arc derived, mediately or immediately, 
from the atmosphere; that they are but 
modifications of that element; and that, 
they come from the battery, through the 
conducting wires. I think so, because 
the fluid appears to issue from the wires, 
and is susceptible of diversion at any part 
of them; because, atmospheric air can be 
sent through many kinds of wood and 
stone by atmospheric pressure alone; and 
because, all metals prepared by fire, such 
as copper, steel and iron, necessarily are 
saturated with air. 

rThc ebullition of boiling liquids is 
caused by air which comes through the 
substance of the vessel in which the li¬ 
quid boils. If a common drinking glass 
be immersed in a vessel of oil, and the 
mouth be then turned downward in such 
a manner as to exclude all air from the 
interior of the glass, and leave it occu¬ 
pied by the liquid, and the vessel be then 
put on the fire to boil, the air will gra¬ 
dually drive out the oil, and take posses¬ 
sion of the glass. The result will be the 
same, if milk, or w'ater, or, I apprehend, 
any other liquid that will boil, be used in¬ 
stead of oil. 


By compression, air produces the phe¬ 
nomena of light and heat; for instance, 
the sparks from percussion arise from the 
compression of atmospheric air in the 
parts of the substances brought into con¬ 
tact by the percussion. The radiation of 
the ^ark, is an action whereby the con¬ 
densed air recovers its equilibrium; and 
the effects which the spark is capable of 
producing, are caused by that radiation. 
This is proved by the fact that sparks can 
be obtained only from percussion in air; 
or from substance^ saturated with air. 


From flint and steel, which produce an 
abundance of brilliant sparks, when struck 
in air, no spark whatever can be obtained 
in vacuo. This is shown by screwing 
the lock of a gun to the plate of an air 
pump, exhausting the air, and drawing 
the trigger. All substances, at the earth's 
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surface, arc saturated vi’ith air, and some 
of them, such as agate and quartz, arc 
extremely tenacious of it; but it may be 
extracted from them. Two pieces of 
agate or quartz, rubbed together under 
water, give out light by a sort of corus¬ 
cation ; which arises from the compres¬ 
sion of air in the angles and parts of the 
substances brought into collision by the 
operation. For, if the substances are 
put in a vessel«of. water, about 18 
inches deep, covered with a lid, and 
placed in a dark room, so as to ex¬ 
clude every ray of light, and thus kept 
for four or five months, the water will 
saturate them, and expel the air from 
them, and they will then afiurd no light 
under water. If, however, light be ad¬ 
mitted to them, while in the water, they 
will continue to give light. 

Iron and steel, from the method of 
preparing them, seem to be saturated 
with a species of hydrogen; hcuce, we 
may understand how they burn in oxy¬ 
gen : namely, by the union and ignitiqp 
of the two gases. 

Animal radiation, or animal heat, as it 
is called, seems to arise from the com¬ 
pression of air in the lungs. 

Solar light appears to be the power 
which moves the earth, both on its axis, 
and in its orbit. 

In support of these views, allow me 
also to refer to the following papers in 
the Mechanics* Magazine, viz., a paper 
“ On the Action of the Atmosphere,” 
signed W., in No. 698, vol. xxvi.; a 
paper “ On Heat, the Action of Light 
and Atmosphere, and on the Distribution 
of the Atmosphere over the Earth’s Sur¬ 
face,” signed W., in No. 716, vol. xxvii.; 
a paper ** On the Action of Light and 
Air, and the Distribution of tbe Atmo¬ 
sphere over the Earth’s Surface,” signed 
W. in No. 800, vol. xxx.; a paper ” On 
Vaporization,” signed W., in No. *821, 
vol. xxxi.; a paper ** On the Action of 
Light and Air, and the Distribution of 
the Atmosphere over the Earth’s Sur¬ 
face, signed W., in No. 921, vol. xxxiv.; 
and especially to the last of them, and to 
say that they are my^apers. 

I am. Sir, 

Your most obedient servant, 

G. WOODHEAD. 

Mottram, near Manchester. 


AN IMPERIAL BUSHEL OF 80VEBBI0NS. 

Sir,—The beautiful new sovereigns of 
the present reign, being fresh from the 
Mint and of uniform thickness, a good ap¬ 
proximation may now be made, to what 
may be termed an imperial bushel of so¬ 
vereigns. 

Those acquainted with geometry will 
readily sec, that if a sovereign be laid 
down as a centre, six others may be placed 
around this, so that the six shall all be in 
contact w'ith each other, and also with the 
centre one; after this, if other circuits of 
sovereigns continue to be laid round, 
placing segments between segments so 
that no spaces are left but the small tri¬ 
angular ones between every three sove¬ 
reigns, the arrangement will be that of a 
scries of concentric hexagons, each cir¬ 
cuit exceeding the last by six in number, 
and the hexagonal form becoming more 
beautifully developed the farther we pro¬ 
ceed from the centre. 

Let us then assume this hexagonal 
form as the most proper one for our 
bushel, and taking the following series, 

I + 6+12+ 18 + 24 + 30 + 30 + 42 + 48 + 
r>4, w'C shall obtain 271 as the area of the 
bushel in sovereigns. In the above ar¬ 
rangement, we shall have 19 sovereigns 
in a straight line, from any angle of the 
bushel diametrically across to its opposite 
angle, and these 19 sovereigns will mea¬ 
sure 10’tlG inches in length; but as the 
sovereigns at each end of this line will 
not fit into the angles of the bushel, we 
must take twice the ‘07 and add to 16*36 
making 16*5 inches, which will be the 
diameter of the circumscribed circle, the 
hklf of which, or 8‘’25 inches will evi¬ 
dently be the side of your bushel. 

That this bushel of 8'25 inches in the 
side may hold imperial measure, its depth 
must be 12*544 inches, and 1 find it will 
take 209 sovereigns laid flat together to 
fill up this depth; therefqye, 271 x203» 
.5.5013, the total number of sovereigns 
such a bushel will hold. 

In the proportion of breadth to depth, 
this bushel will be found to vary but lit¬ 
tle from that in common use for the mea¬ 
surement of corn, and perhaps it will be 
proper to state also, tnat my measure¬ 
ments were taken with a scale beautifully 
divided to 100 of an inch by an eminent 
London divider. 

Should there be found to be any origi¬ 
nality in this calculation, perhaps you will 
do me the favour to give it a place at 
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VQine conyenient opportunity, in your 
yery useful and widely •circulated Ma- 
ipzine. 

I am, Sir, your obedient servant, 

J. Loose. 

Wolreiton, September 18, 1842. 

LIFE ASSUBANCE. 

Sir,—The equation or formula which 
1 gave in No. 921 of your excellent 
Journal, for finding the present value of 
one pound, depending on any age, for 
any short period, (not exceeding ten 
years where great accuracy is required,) 
and for any rate per cent., I now find 
may be much simplified, and at the same 
time made to give a nearer approximate 
value of P. l^e theorem is, 

ar / 


and this equation, in the case of De 

Moivre’s hypothesis, becomes P = i..— 

r 

/ to + 1 + ** 7 ” ~ 

V R" /or 

whole duration of life, then ^ 7 ” van- 

K“ 

ishes, and P = -L — . 1 (to + 1.) These 
r rf*r 

theorems are much simpler than those 
given by De Moivre himself, and it may 
be observed that they are strictly true 
w'hen the decrements of life are constant. 
The letters o, R, r, and n have the usual 
signification, and to is the present worth 
of an annuity of one pound for n — 1 
years. The demonstration of the theo¬ 
rems is very simple, and is as follows. 
Assume 



. a — d o — 2d o-3d,^o_ .o-nd 
0 » + —nir- + ««»•. to 


. • _ 

• R “ 

Hence, by subtraction, 

a — d 


a-d 


R« 


o2d 

1P-+ *®'’R»rTl 


E" 
a — nd 


o g - d rf/l.l o-nd 

” r" R ®vr^'*‘r* r**^ ’r^/ 

C«i».,ue»tlr. . - i (. i d - d Q + ^ ^ te.. ^ - 1 ) - iL^) 

But + &c., to - is the present worth of an annuity of one 

pound certain, forn - I years, and is therefore given in the Tables. Let it be re¬ 
cognised as to i then o = l (a — d — dw ^ Hence, P *= i = -1 

^ • R» / ’ „ o ro 

(a-d-iu,- . 1 - (d(„ + I) i 


Q. E. D. 

Esnantjple 1.—Required the present worth of an annuity of 1/., depending on the 
life of a person aged 20, for 7 years, interest 5 per cent—probabilities from the Car¬ 
lisle Tab les, add the first payment in advance. 

Here d =» 42^, n « 6, to + 1 ■= 5*3294; 

R® «» 1 34009.5, n d » 5836 and a = 60 90, r *05; 

. *. P - 20 ~ ('42* X 5*3294 + '\_L. » 4*9572 

\ 1 *340095/304 5® 


*. 4*'9572 + 1 « 5*9572 is the required value, which, by another method, w'e find 
to be true in every figure. 

EaMtnple 2.—Required the value of an In this case o » 86 - 36 » 50, the 

annuity of 1/. on a life aged 34, accord- complement of life; andto + I =2*2*3414. 
ing to De Afoivre’s HypolhesiSf rate of Hence P = 25 - i (*22*3414) = 13*8293 
interest 4 per cent. The present value of U. by the Car- 
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lisle Table, for the same age and rate per 
cent, is 15-856. 

De Moivre supposes 86 years as the 
inaximum limit of life; but the v:i1ue of 
life annuities computed from this hypo¬ 
thesis gives results even lower than those 
deduced from the Northampton Table, 


with the exception of the values on very 
young or old ages, if, instead of 86, we 
take 96 as the maximum age, the results 
will he more in accordance with the Car¬ 
lisle Table, which, with some slight mo¬ 
difications, is now used in many of the 
Tjondon Assurance Offices. 


Table ehovoing the Values of an Annuity ofM.ona single life, accoriUng to De Moivre's 
Hypothesis, and De Moivre*s Hypothesis Modified; also, the Northampton and Car- 
lise Tables: interest 3 per cent. 


Age. 

De Moivre. 

De Mwivre 
Modified. 

• 

Carlisle. 

I 

1 

Northamp¬ 

ton. 

10 

19-686 

21-073 

1 

1 

23-512 

20-663 

20 

18-458 

19-867 

21-694 

18-638 

30 

16-800 

18-458 

19-556 

16-922 

40 

14-842 

16-801 

17-143 

14-848 

50 

12-511 

1 

1^841 

14-303 

12-436 


Cochrane-terraoe, October 4,1842. 


I am, Sir, yours, &c., 

George Scott. 


SPONTANEOUS HEATING OF CAST IRON. 


Sir,—^With regard to the spontaneous 
heating of cast iron, several instances arc 
reported; for instance, Professor Daniel, 
in examining a cube of grey cast iron, by 
muriatic acid obtained a porous spongy 
substance^ untouched by the menstruum 
it was easily cut off by a knife, had a dark 
grey colour like plumbago, and when 
placed in considerable quantity on blotting 
paper to dry, it spontaneously heated, 
ignited, and scorched the paper: its pro¬ 
perties were not impaired by bein|; left 
for weeks in the solution of iron or in 
water. 

Mr. D. Williamson, in his w'ork on 
** Engines of War,” states than an iron gun 
of the Florida, of the invincible Armima, 
sunk off one of th^ western islands of 
Scotland (Mull)when raised by Sir Arch¬ 
ibald Grant and Captain Roe in 1740, 
became red hot in less than a quarter of an 
hour, and was cool in three hours; also 
.that a gun raised off Carlscrona, having 
been in the sea 50 years, became very hot 


on exposure to the atmosphere: one 
third was converted into a mass very like 
plumbago. Mr. Dean raised some cast-iron 
guns and balls on tbe.l une 16th, 1896, from 
the Mary Rose, sunk off Spithead, July 
f 8th, l.'>45, which became very hotand fell 
to pieces. Balls of 90 lbs. were reduced 
to 19‘8 and 70 lbs. balls to about 45 lbs. 

Perhaps some person w'ould inform us, 
through the mediirn of your Journal, 
whether any similar phenomenon has 
been observed with regar^ to the cast iron 
raised from the wreck of the/f o^a/ George, 
and if so, what is supposed to be ilie 
cause, and the chemical action that takes 
place. Is it that the heat becomes sus¬ 
ceptible by reason of any sudden con¬ 
traction ? Or does the cast iron become 
minutely divided, and therefore its af¬ 
finity for oxygen so much increased as to 
take fire in the atmosphere ? 

1 remain. Sir, your obedient servant, 

I. K. F. 

October 20, 1842. 
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hatlitay reform* 

Sir,—There is a standing jest among 
those who love to laugh at philosophers, 
about Sir Isaac Ne\tton’s having causid 
a hole to he cut in his study door for his 
cat to come in by, and by its side another 
for her kitten; a story which, as the 
Italians say, *^se non e veroy e ben tro- 
valo.** Now, hovrever ridiculous this may 
seem, something like a parallel to it may 
be seen on all our railroads, which, to 
the great cost, and almost ruin, of their 
shareholders, have been made double, 
when a single one might have sufficed; 
for in order to work a single railroad 
with as much efficacy as a double one, 
we have only to construct, at about half 
its length, a single sinuosity, either to 
the right or to the left, to enable the 
train coming up, to pass the train going 
down, and take its place, and, vice versa, 
the opposite train. And this passage 
might be safely used by making a short 
halt at each end of the sinuosity. To 
accomplish this great saving, it is only 
necessary that the two trains should 
ahrays start at the same hour, and stop 
at each end of the sinuous curve, until 
by a signal one train enters the curve, 
and the other proceeds in a straight line. 

I need not, I believe, take up more room 
in your useful Magazine by detailing the 
immense saving that would accrue by 
this simple and not expensive process, as 
it is evident it w'ould nearly reduce the 
whole expenditure by one half; and if 
constructed on a plan, the model of 
which I have just sent to France and 
Germany (for in England w’e nevej 
adopt new plans in great w’orks), 
which includes a great saving in the 
transverse sleepers, as well as an addi> 
tional security in the construction of the 
wheels >\,hich support the engine, and 
would also reduce the expense consider¬ 
ably, whilst it would render the railway 
more lasting, and easier to be laid down, 
than any that has as yet been adopted to 
my knowledge. You will oblige me by 
inserting this in your next Magazine, and 
if any of your correspondents are desirous 
of seeing my new plan, and you can 
make room for it, I shall have great 
pleasure in sending it for your pages. 

1 am, yours, &c., 

Georoe Oumberlanjd, Sen. 

Oct. 20.1812. 

Culver-ttrcet, llristol. 

[The plan of our esteemed correspond¬ 


ent is so simple as hardly to require any 
further explanation; at the same time, 
we shall be glad to receive from him any 
additional elucidations which he may 
think likely to be of interest to our read¬ 
ers.—Ei>. M. M.] 


MR. clement’s nautical inventions. 

T/te Siilometer, Marine Thermometer, 
and Steam Thermometer, 

Since we gave a description of these 
ingenious instruments, (see Mech. Ma^., 
No., 989, p. 84.,) a very complete series 
of trials have been made of them, by 
command of the Lords of the Admiralty, 
on board of H. M. S. V. hightning, 
during several voyages from Woolwich 
to Portsmouth and back, and also up and 
down the river Medway. We have been 
favoured with a sight of the Oflicial Bc- 
ports of these trials, and with permission 
to make the extracts from them which 
we subjoin. The results, it will be seen, 
arc in the highest degree satisfactory, 
and in perfect accordance with those pre¬ 
viously obtained by the officers of the 
French Royal Marine. We may hope, 
therefore, to see these instruments now 
generally adopted, both in our government 
and merchant services; the Marine Ther¬ 
mometer, more especially in all vessels 
which are exposed to the risk of coming 
in contact with floating icebergs, or have 
to navigate unknown, or imperfectly 
known seas. 

1. TVials with the Sillometer. 

(During Passage from Woolwicfi to Ports- 
iiionth.) 

“ Tluirsday, October, 1842.—About one 
mile and a quarter below Gravesend, com¬ 
menced a trial between Massey’s Patent I*og 
and M. Clement’s Sillometer. After a run 
of liours, (being off Shceniess,) 

Distance given by M.'>ssey’8 Log, 15-^ miles. 

,, Sillometer ..15 „ 


Distance from Nore Light to Deal. 

By Sillometer . 42 miles 

By Tables, reckoning^ from buoy 
to buoy.. 414 


“ At 4 h. 25 m. p. m., sdtered the course 
4 points, during which operation the Sillo- 
meter showed a diminution of speed, from 8 
miles per hour to 7 miles. 


** At 8 h. 50 m. p. m., off South Fore- 
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land, commenced a trial between Massey’s 
Log and the Sillomcter. Friday morning. 
Took in Massey’s Log. 

** Distance from abreast the South Foreland 
to about 7 miles to the eastward of the Owers, 


By Massey’s Log. 84-} miles. 

By Sillometer . 82} „ 

By Tables, reckoning from buoy 
to buoy. 85 „ 


Moved sundry weights aft, viz., boat, 
brass guns, anchor, ^ars, &c.; for an instant 
the speed, as shown by the Sillometer, di. 
minished to 7*4 miles per hour, but it al¬ 
most immediately increased to the former 
speed of 8 miles. ^ 

Moved the same weights forward: no 
sensible diflerence in the speed.of the vessel. 

“ The speed, as shown by the Sillometer, 
varied from 8*1 to 8*2 miles per hour. 


“ Tried the speed of the vessel by the 

common log, which gave. 8} miles 

The Sillometer, the same, vix 


** At 10 a. m. About two miles past the 
Nab liigbt. Tried Massey’s Ix)g. 

** Distance to near the entrance of Ports¬ 
mouth Harbour, 

By Massey’s Log.. C miles, nearly. 

By Sillometer. 6 ,, exactly. 


’’ During the passage round to Ports¬ 
mouth, the speed of the vessel was purposely 
checked, by blowing off steam, to see the 
effect on the Sillometer. Tlie speed, as 
shown by the Sillometer, was gradually re¬ 
duced from 8 miles per hour to 4, at which 
point it stood steady. On the order being 
given for full speed, the Sillometer showed a 
gr.'idual increase of speed, till it came to 8 
miles per hour, as before.” 


On the return voyage, from Portsmouth 
to Woolwich, the distance performed was. 


By Massey’s Log. 119 miles. 

By the Sillometer. 118*6 


• s ■ 84' 

II. Trials with theMaHne Thermometer. 


(During voyage fron^Woolwich to Portsmouth.) 



Marine 



Thcrmoniutcr. 


Time of takinp^ 



Obserratious. 

Centi^rside. 


li. m. 

0 

• 

Thursday, 11 0 a. m. 


At Woolwich. 

12 30 p. H. 

13 55 


2 25 

13*.55 


3 25 


1 5 Fathom Channel; Cant Shoal; depth of water. 


13*15 

J about 16 feet. 

3 30 

13*275 


• 

13*5 

About 49 feet depth of water. 

3 35 

13-.55 

3^ fathoms'! 

3 10 

13*575 

3 ,, V As called out by the leadsman. 

3 50 

13*7 

3} ., J 

3 55 

15*25 

23 feet, as stated by the pilot. 

4 0 

4 10 

13*7 
13*7 ^ 

3} fathoms I \yy tjjg kodsinan. 

, f9 J 

8 30 

15*0 

m 

9 30 

16*0 

Off Dover. 

Friday, 8 0 A. m. 

16*15 

About 7 miles to the eastward of the Owers. 

10 0 

14*25 

3 miles from Nab Light. 

11 0 

--- m — 

14*2 

Portsmouth Harbour. 


" It will be seen from the above observa¬ 
tions, that at Woolwich the thermometer 
stood at 12°; as we got into deeper water, 
it rose to 13*55°; as we approached the 
Cant Shoal, it fell very rapidly to 13*15°; 
when off Dover, it had risen to 16°; 7 miles 
to the eastward of the Owers, it rose to 
16*15°; and in Portsmouth Harbour, it (ell 
to 14*2°. 


” From which it appears, that the Marine 
Thermometer, in its variations, followed the 
inequalities of the bottom of the sea, so for 
as these inequalities could be ascertuned 
from the heaving of the lead, or from the in¬ 
formation of the pilot; that is, on the ap¬ 
proach to shoal water, the thermometer fell, 
and on the approadi to deep water, it rose. 

” It may be inferred, that the Marin 
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Thermometer would indicate the approach 
to rocks and icebergs, from the influence 
these bodies arc known to have on the tem* 
|)eratare of the sea, for a considerable dis¬ 
tance.” 

It will be observed, that, when off the 
Nab Head, the temperature indicated by 
the Marine Thermometer' was 14*25° 
centig.; but, on the return voyage, the 


temperature which it indicated off the 
same point was 16.20 and 16*5, **aris> 
ing,” says the official report, from 
the circumstance of our course being 
more distant from the light vessel:” 
another striking illustration of the cor¬ 
rectness W'ith which the instrument de¬ 
notes the recession from, or approach to, 
shoal water. 


III. Triah with Steam Thermometer, 
(During passage from Woolwich to Portsmouth.) 
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We take leave to extract also from the 
official report the following general ob¬ 
servations, in w’hich the merits of the in¬ 
struments arc very impartially and fairjy 
stated. 

” The dial of the marine thermometer is on 
deck, and shows by inspection merely, the 
approach«lo shoal and deep water, also, (as 
it is inferred,) the approach to laiid, rocks, 
and ice-bergs. , 

“ The steam thermometer is so placed, that 
the officer on deck observes the degree of 
temperature (and pressure) of the steam in 
the boilers, so that, if from any caxise, the 
temperature of the steam in the boilers be¬ 
comes higher or lower than it should be, it im¬ 
mediately becomes known; and, in high-pres¬ 
sure engines more especially, the approach 
to such a degree of temperature and pressure 
as may be dangerous is easily observed. 

” The sillometer has also a dial upon deck, 
which constantly shows the number of miles 
per hour that the vessel is going; conse¬ 
quently, it is easy to discover, under all 
drcumstances, what is the best trim of the 


vessel, and the most advantageous <piantity 
and distribution of the saiLs, for obtaining 
the greatest speed. As the sillometer shows 
immediately, the effect which every alteration 
in the sails or trim of the ship has on its 
velocity, it follows also, that ships fitted 
with the sillometer can constantly maintain 
the speed that may have been agreed upon, 
and so keep company together, and main¬ 
tain the same relative position, though, from 
the darkness of the night, or thickness of 
the weather, they cannot sec each other. 

” To ascertain the distance run after any 
number of hours, it Ls simply to take the 
number of minutes one of the watches of the 
sillometer has gained over tlie other, and to 
multiply that numbep by 6, there results the 
distance run in miles. 

”The instruments of Monsr. Clement, 
fitted on board the Lightning, appear to be 
well and securely placed; nor docs there 
appear to be any duger of their being de¬ 
ranged.” 

We subjoin the account of the additional 
trials made with the thermometer in the 
Medway. 
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TriaU with the Steam T^hermometer in the temperature of the steam was (centi¬ 

grade) ; on getting under weigh, it lowered 
to 109*‘'3: going easy, it rose to 110*9; 
going on again, it lowered to 110°‘l: going 
easy again, it rose to 110*5 ; going on at fnll 
speed, it gradually lowered to 106*’*9. 


ABSTRACTS 07 BPBCTFICATION8 07 ENGLISH 
PATENTS RECENTLY ENROLLED. 

Charles Hancock, of Grosvenor- 
FLACE, Artist, Jbr certain improvemente 
in priniinff cotton, eilk, woollen, and other 
etuffa. Patent dated February 8, 1842. 

These improTcmeuts consist in printing 
cotton, silk, woollen, and other stuffs, with 
oil or oil-colours, without any previous pre¬ 
paration of the stuffs by mordants, sizes, or 
otherwise; and also in printing tlxem partly 
with oil or oil-colours, and partly with 
water-colours or dischargeable resists, where¬ 
by the ordinary process of printing is greatly 
abridged. Tlie following is given ns the 
manner in which the said improvements are 
to be performed." 

“ To obtain a suitable medium for the 
colours, 1 lirst mix linsecd-oil, nut-oil, or 
other drying oil, (preferring linseed-oil, be¬ 
cause of its drying (|nality, and of its retain¬ 
ing its fluidity at lower temi>eraturrs than 
m«)st others,) .nid raw or burnt Turkey um¬ 
ber together, in the proportion of about one 
gallon of the oil for about every pound of 
the umber ; and 1 boil this mixture over a 
slow fire, in aft open metal pan of large urea, 
and of suiticient deptli to allow it to rise 
without boiling over, continuirig the boiling 
until the mixture gives indication of having 
nearly jiarted with most of its cvaporuble 
constituents, and taking care to draw the 
fire before any deposition of carbon takes 
place, which would have a discolouring efloct 
off the contents of the pan. ^^hen these 
conditions have been duly observed, the re¬ 
sulting product is a viscid substance, of an 
uniform consistency, resembling that of dis¬ 
solved caoutchouc, flowhig freely on the ap¬ 
plication of a slight heat, or spreading by 
slight mechanical pressure, and neither soil¬ 
ing nor running, on being baougbt into con¬ 
tact with te.xtile labrics or paper. Instead 
of completing the process at one boiling, it 
may be effected with loss risk of failure, 
though more slowly, by several boilings, al¬ 
lowing the mixture or the oil to cool each 
time the fire is drawn. A metal cover may be 
suspended over the pan by weighted chains, 
or ropes passing over pulleys, so that, in the 
event of the inflammable gases disengaged 
The observations here taken show how catching fire, the cover may be instantly 
every variation in the temperature of the lowered, and the flame extinguished. When 

steam in the boilers is indicated by the it is desirable, for any particular purpose, to 

steam thermometer of Monsr. Clement, have the medium of a more drying or more 

Thus, when the vessd was stopped, the adhesive quality than nsttal, I add, as the 
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case may be, to the mixture or oil, when in 
the pan, either a little white vitriol, lithai^ge, 
sugar of lead, or other drier, or a little of 
any suitable resin. Before the product of 
the boiling or boilings has become quite 
cold, it may be thinned down, if desired, 
with highly-rectified oil of turpentine, or 
any other sufficient solvent. In order to 
combine the composition or “medium, the 
nature and preparation of which I have thus 
described, with any of the pigments or other 
matters suitable for the printing of cotton, 
silk, woollen, n-id other stuffs, the combina¬ 
tion is best effected in vessels heated by 
steam, according to the mode usually adopted 
ill colour manufactories and laboratories. 
When the colours are to be applied to the 
staffs, it may be done without any previous 
preparation of the stuffs by mordants, sizes, 
oils, or otherwise, and by means either of 
cylinder printing-machines, or plates, or 
blocks. If the medium has been previously 
thinned sufficiently by oil of turpentine, or 
other solvent, the colours may be applied in 
a cold state; or, if the medium has not been 
BO previously thinned, then, in order to 
make the colours fiow freely, the colour- 
troughs, tearing-sieves, plates, and cylinders 
must be kept warm by steam, or some other 
transmitter of a gentle heat, by any of the 
well-known methods commonly employed 
for such pur^ioscs. The colours do not rest 
on the surface, but penetrate the body of the 
stuff, and this without running. Any smell 
imparted by the oil or turpentine may be 
dissipated by exposure to the air. The stuffs 
so printed on may be of any colour or 
colours.” 

In the processes hitherto described, it 
has been supposed that the figures, designs, 
or pnttenis, are to be printed with the oil- 
colours, but instead thereof the figures, de¬ 
signs, or patterns may be produced in the 
iniiniier of resists, by some fugitive water¬ 
colour, gum, or paste, and an oil-colour, 
prepared as before directed, be made use of 
to produce only the general ground, the stuff 
being washed afterwards to discharge the 
resist, and then aired, os before directed, to 
get rid of any s^iell of the oil or turpentine. 

Thomas Ci.ivb, of Birmingham, for 
certain improvements in the construcUon of 
canMesticks. Patent, dated April 7,1342. 

These improvements in candlesticks con¬ 
sist firstly, in the construction of a new 
apparatus or “push up’’ (as this part is 
commonly called) for raising the candle in 
the socket of the candlestick, and secondly, 
in the combination of this “ new push up” 
with an elastic holder for holding a candle 
securely in the candlestick, and for which 
(in part) a patent was granted 25th April, 
1839, to James Barlow, of Birmingham. 

The new “push up” is composed of a 


brass rack and pinion. The rack is about 
one sixteenth part of an inch thick, and 
forms an arc of about two-fifths of a circle, 
(except at its top and bottom ends which 
are complete circles,) and upon the edges of 
this arc, a number of teeth are cut, into 
which the pinion is geared. The (circular) 
top of this arc has a flat circular disc of me¬ 
tal soldered into it, and forms a base to 
which the cup for the candle is riveted, and 
in the back of this arc a spring is made by 
catting away the meta} from three of its 
sides, (leaving it suspended at the top), and 
then pressing it outward. Tlie use of this 
spring is by pressing against the shaft of the 
candlestick, to prevent the rack or “ push 
up” sliding downwards, except when actuated 
upon by the pinion. The rack or “ push 
up” being now put in tlie shaft, the pinion 
is put through a hole made in each side of 
the shaft upon which it is supported, and it 
is fastened in its place by being riveted at 
the end. By turning round a knob with the 
fore-finger and thumb, the pinion revolves 
and moves the rack or “ push up” either up 
or down, depending upon the way in which 
the knob is turned. 

■’The “claim” is to any “push up, in 
which a rack-and pinion is used, of whatever 
form and however placed,” and also ta the 
method before described as well as several 
others stated in the specification of “ giving 
motion to the rack and pinion.” 

John George Bodmer, of Manches¬ 
ter, certain improvements in machinery 
or apparatus for cleaniny, carding, roving, 
or spinning, cotton and other fibrous sub¬ 
stances, Patent datr-d March 7, 1842. 

Tlie present improvements have reference 
principally to certain machines formerly 
patented by Mr. Bodmer, and jmrticularly 
to those which were the subject of the patent 
of October 23, 1H3G. ^ 

The patentee describes, 1. An improved 
blower and lap-frame, by means of which he 
can form one single narrow lap, say of 5 
inches in width, from the produce of a beater 
and feoiling app,aratus, “ of the usual or any 
convenient width.” 

2. ' A self-acting tool or duffer, by which 
the sliver, or lap of a lap-frame, is cut, in¬ 
stead of being separated as usual by hand. 

3. An “ improveil mechanism” for clear¬ 
ing, shifting, or stripping fiats or top-cards. 
This improvement, the patentee savs, he 
considers “ of great Importance, because of 
the simplicity and strength of the meebaft- 
isin, and the improved position of the strip¬ 
ping-rollers, as the fibres which hang down 
from the cards are in a more favourable 
position to be taken hold of by the rollers, 
which may be driven by straps and pullies, 
or by gearing from any of the slow moving 
rollers of the carding-engine.” 
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4. Some improTcments in the steam cy¬ 
linder clearer, consisting chiefly of a number 
of narrow brashes, instead of one. 

_ 5. An improved method of grinding tho 
wire of card-cylinders, flats, &c.; that is, 
of keeping the wires constantly sharp and line. 

6. An im]>roved mode of feeding the 
carding-enginc, with the laps supplied'by 
the improved blower and lap-frame (No. 1); 
the object of which is to correct the inequal¬ 
ity ordinarily arising from the irregular 
spreading of the cotton at the lap-machine, by 
reducing the width of the cotton as spraad. 

7. An improved twist coil frame, the 
main feature of novelty in which is a change 
in the direction of the roving, which in the 
machine described forms the coil from Je/oio. 

8. An improvement in tlie capping motion 
of the spinning-frame. 

9. A new mode of banding or driving the 
spindles. 

10. An improved flyer mode of buflido hide, 
softened in water, and bent in a mould. 

And 11. Another flyer, made of two 
pieces of whalebone with wire bent round 
them, which wire again has thread wound 
round it, fur the double purpose of securing 
the whalebone between the wires, and f ro- 
tecting the wires from rubbing against the 
iron or steel guide-plate. 

JoH>r L.vmu, or Kidderminstkr, Ma¬ 
chinist , for “ cerlaia improvements in 
engines to be worketl by steamy atV, gas^ or 
vigtours ; which imjn'ovements are also ap¬ 
plicable to pimps for raising or forcing 
water, air, and other fluids,** Patent 
dated April 15, 1842. 

The improvements which are the subject 
of this patent relate exclusively to the class of 
rotary engines, and are stated to “ consist in 
one cylinder working inside another in a pecu¬ 
liar manner.” The ” manner” is ingenious, as 
well as ”^iecaliar,” but could not be explained 
satisfactorily without the aid of some of the 
eighteen drawings with which it has* been 
found necessary to accompany the specifica¬ 
tion. Some general idea of the inventor's 
mode of action may be gathered from his 
claim, which is for ” firstly, the application 
of an eccentric cylinder or cylinders,4n com¬ 
bination with a stationary stop or stops; 
such cylinders being capable of taming on 
their own axes, and performing the motions 
required of them;” and secondly, for ” a 
like arrangement of apparatus for the pur¬ 
pose of raising or foreing water, air, or other 
fluids.” 

LIST OF ENGLISH PATENTS GBANTBO BE¬ 
TWEEN THE 29th of SEPTEMBER, 1842, 
AND THE 27th OF OCTOBER, 1842. 

Edward Bell, of the College of Civil Engineers, 
Putney, piofessoT of practical mechanics, for ml* 
pxovemeuts In applying heat In the manutheture 


of artificial (Uel, which improvements are applica¬ 
ble to the preparation of asplialt, and for other pur¬ 
poses. September 29; six months. 

Samuel Henson, of New City Cliambers, Blshops- 
gate-street, engineer, for certain iiiiproveinents in 
locomotive appuratus, and in machinery for con¬ 
veying letters, goods, and passengers, from place to 
place through the air, part of which improvements 
are appHeabic to locomotive, and otiicr machinery 
to be used on water or on land. September 29; six 
months. 

William Smith, of Qrosvetior-strect, Camberwell, 
gentleman, for improvements in treating certain 
niiiinal matters, to obtain products applicable to the 
manufacture of candies, and other purposes. Sep¬ 
tember 29; six montlis. 

Joiiii Rand, of llowland-strcet, Eit'/roy^square, 
artist, for improvements itpmaking and closing 
metallic collapsable vessels. September 29; six 
months. 

James Hyde, of Duckenfleld, Chesliirc, niacliine- 
tnaker, and John Hyde of the same place, cotton- 
Bpiniier, and manufacturer, for a certain iniprovc- 
ment or Improvements in tlie miichinery used for 
preparing cuttoii, wool, silk, ilaix, and slmilcir 
fibrous materials for spinning, September 29; six 
months. 

John llidsdalc, of Leeds, for improvements In 
preparing fibrous materials for weaving, and in 
sizing warps. Septriiibcr 29; six months. 

John Fry Wiikey, of Mount Vernon, Exeter, 
commission agent, for improvements in carriages. 
September 29; six months. 

John George Shipley, of Dniton-street, Bcrkeicy- 
square, saddler, for certain improvements in sad- 
die**. October d; six niontlis. 

John Oliver York, of Upper Coleshill street. 
Eat on-square, for iinprovenieiits in the inaiiufac- 
fiirc of axles fur railway whcel4. Octobers; six 
montlis. 

Wilton George Turner, of Gateshead, Durh-im, 
doctor in piiilosopliy, for improvements in llio 
manufacture of alum. October H; six months. 

Claude Edward Deutsche, of Fricoiir's Hotel, St. 
MartinVlaiic, gentleman, for improvcmciits in coni- 
billing mate^als to be used for cementing purposes, 
and for prcianiting the passage of fluids, and also 
for forming or constructing articles from such roni- 
poKitions of materials. October 8; six months. 

Samuel Dotchiii, of Myrtle-street, lloxton, jewel¬ 
ler, for improvements in paving, or covering, and 
conslructiiig roads, ways, and other Mirfaecs. (Be¬ 
ing a communication from hi.s son lately deceased.) 
October 13; six months. 

William Edward Nenton, of Chancery-lane, pa¬ 
tent agent, for certain improvements in the niaiiu- 
* facturc of artificial furl. (Being aconununication) 
October 13 ; six months. 

Charles Thomas Holcombe, of Valentines, near 
Ilford, Essex, Esq., fur an improved mode of using 
certain materials as fuel; also an apparatus or me¬ 
thod for collecting the smoke or soot arising from 
the combustion of such fuel; which apparatus or 
method is applicable to collecting thffsnioke or soot 
arising from the ordinary combustion of fuel, and 
also the application of the p%ducts arising fiqin the 
combustion of the first mentioned materials, as 
a manure, and for other useful purposes. — Six 
months; October 13. 

Robert William Sievicr, of Henrictta-strect, Ca¬ 
vendish-square, gentleman, for certain improve¬ 
ments in looms for weaving, and in the mode or 
method of producing plain or figured goods or fa¬ 
brics.—Six months; October 13. 

Peter Kagcnbusch, of Lytb, in I he county of York, 
dyer, for certain improvements in the treatment of 
the alum rock, or schist, and in the manufacture 
and application of the pruducts derived therefrom. 
—Six months; October 13. 

Henry Brown, of Selkirk, manufacturer, and 
Thomas Walker, of the same place, manufacturer, 
for Improvements on woollen carding engines. Six 
months; October 13. 

Thomas Seville, of Eoyton, Lancaster, cotton 
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Bpinncr, fbr certain improvements in machinery 
used in the preparing and spinning of cotton, flax, 
and other ilbrous substances. Six months; Octo¬ 
ber 20. 

Janios Palmer Budd, of Ystalyfera Iron Works, 
Swansea, "merchant, for improvements in the lua- 
miracture of iron. Six months; October 20. 

William Lon^ald, of Plymouth, accountant, for 
Imjirovcmeuts in treating ores and other minerals, 
atifl in obtaining various products thercflrom, cer¬ 
tain parts of which improvements applicable 
to tlie manufacture of alkali. Six months; Octo¬ 
ber 20. 

^ James Statham, of West-street, 8t. Giles’s, Vene¬ 
tian lock maker, for improvements in the construc¬ 
tion of locks, for Venetian blinds used in carriages. 
Six months; Orcdber20. 

Gilbert Claude Alzard, of Tichborne-street, gent., 
for certain improvements in bread, biscuits, maca¬ 
roni, vermicelli, and pastry, and the mode of mak¬ 
ing the same. Six months; October 20. 

George Ilaseeldliie, of Lant-street, Southwark, 
coach manufacturer, for certain improvements lu 
omnibuses. Six months; October 27. * 

James Gardner, of Danbury, ironmonger, for Im¬ 
provements ill cutting hay, straw, and other vege¬ 
table matters.for the food of animals. Six months; 
October 27. 

John Mullins, of Battersea, surgeon, for im- 
provemenls in making oxides of metals in separat¬ 
ing silver and other metals from their coinpounds, 
with other metals, and in making wdilte lead, sugar 
of Ji; 2 u], and other salts of lead, and snlts of other 
iiictuls. Six months; October 27. 

Howland Williams, of Manchester, fustian shearer, 
for ecrtniii improvcincnts in machinery, or appa¬ 
ratus for raising, shearing, and fiiiisliing velvets, 
or other piled goods by powor. Six months; Oc¬ 
tober 27. 


f.lST OF PATKNTH GRANIKD FOR SCOtLANO 

FROM 22nd of septemdrr to 22nd of 

OCTOUkR, 1842. 

Charles William Fircbild, of Wesley Park, Nor- 
field, Woreester, fanner, for an improved propelling 
ai»paratu8 for marine and other purposes. Sealed 
September 2fi, 1842. 

Ktlwiii Ward Trent, of Old Ford, Hotv, Middlesex, 
rope maker, for an improved mode of preparing 
onknm and other fibrous sub'.taiiccs, for caulking 
ships and other vessels. September 29. 

IVtorilagciihiiseh, of Wetter, on Rhiir, in W'esl- 
jihaiia, lii the kingdom of Prussia, dyer, and now , 
rebiding in Jhe parish of Lyth, in the rouiity of 
Turk, 111 Kiiglaiitl, for certain improvements in the 
treatment of th>* alum rock, or schist, and In the 
inanufactiire and application of t lie products derived 
therefrom. September 29. 

Henry Rewlcy, of Dublin, In the county of the 
city of _ Dublit^ licentiate apothecary and clicmist, 
for an improved chalybeate water. October 4. 

Alfred Jcllrey,of Lloyd’s-street, Pentonvillc, Mid¬ 
dlesex, gentleman, foF a new method of preparing 
masts, spars, and other wood for ship building and 
other purposes. October 18. 

ClauderKdward Deutsche, of Fricours Hotel, St; 
Martin's Lane, Middlesex, gentleman, fur imptove- 
meiifs ill combiningmntcriius to te iiscd fiir cement¬ 
ing purposes, and for the preventing the passage of 
fluids, and also for forming articles from such com¬ 
position of luateoals. (Being a commuuioation.) 
October 18. 

John Bldsdale, of Leeds, York, for improvements 
in ])reparliig Abrous materials for weaving, and In* 
sizing wanis. October 20. 

Samuel Carson, of York-streot, Covent Garden, 
Middlesex, gentleman, for improvements in purify¬ 
ing and preserving animal subslaneeg. Oct. 20» 


llenr/’.l^rolfn, of Selkirk, manufacturer, and 
Thomas Walker, of the same place, manufacturer, 
for improvemelUi on woollen carding engines. Oc¬ 
tober 20. 

Alphonse do liNrsbrioux, of Great Russel-street, • 
Bloomsbury, Middlesex, gentfeman, for improve¬ 
ments In lithographic and other printing presses. 
October 20. 


The Manufacture of Watches .—A select commit¬ 
tee of the House of Commons sat upon this subject 
in the year 1818, and it appears from the report that 
ill 1790 the number of gold and silver watch cases 
marked in GoldsmithB'rhall amounted to 191,078; 
while ill the year 1810 the ^^adual reduction had 
brought that number down to 102,112, exhibiting a 
diminution of 89,500, or nearly one4ialf; and it fur- 
tlier appears from the last edition of M'Culloch’s 
Miciionary of Commerce^ that that number was re¬ 
duced in 1841 to less than 100,000. In one town¬ 
ship alone, in Lancashire, called Prescott, in which 
the manufacture of the movements of watches was 
the staple, there were in 1821, SOOfamlUes employed 
‘in handicral'ts, whilst in 1831, from the manufac¬ 
ture pf watches being utterly destroyed, that num¬ 
ber was reduced to only 540. That which this 
country has lost, Switzerland has chiefly gained; 
and it is proved that England is, in this respect, 
tributary to the Continent — that every 5 'ear the 
quantity of foreign watches sold in London and in 
the principal towns of the three kingdtmis, is more 
than ten-fold the amount of those nianufactutcd in 
England. This great injury to our maniifaclures 
ami loss to our trade is likely speedily to have an 
eiiib; a gentleman, who has devoted 20 years of his 
life to this subject, having made a variety of ma¬ 
chines by which an incredible number of watches, 
of every variety of size, may be made in a day. By 
one of the jnachines 800 perfbet plates can be pro¬ 
duced ill a day, by another the same quantity of 
barrels; by live iiiacbincs the requisite number of 
centre, third, and fourth wheels (crossed, polished, 
and cut) with balances for 300 movements. By 
another 200 pinions can be cut and rounded; by 
another the holes arc drilled, the tapping, the screw- 
holes, the various parts in the plate are sunk, plant¬ 
ing the depths and escapement, 8'c., and all with' 
such exactness as cannot be excelled; another for 
the making and polishing of pi\ ots, 8;c. Four other 
inachitics will be sufficient for making pivots for 50 
movements a-day; and to add to these, there arc 
20 other iiisrhincs for every deDcriplion of work 
connected with the watch-making, and which alto¬ 
gether constitute a set. The inventor has submit¬ 
ted these machines to the sorutinising inspection of 
the most experienced makers of cliionuineter.s and 
watches in London, and not one lias expressed a 
doubt of the work so produced being incomparably 
superior to that done ll^thc usual way. Among 
other distinguished names in the trade we have ob¬ 
served those of Mr. Barwise, Mr, Earnshaw, Mr. 
llew'ett, Mr. Vieyres, Messrs. Frodshani and Co., 
with about a hundred watchmakers in the country, 
who, with the Duke of Jlamiltoii and Mr. Howell 
(of the Ann of Howell and James) at their head, 
arc engaged In carrying out Die great and national 
object of restoring this lost and important manufac¬ 
ture to Kiiglond by means that jvliilc they greatly 
Jesseu the price, will improve the qualityi and en¬ 
tirely undersell our foyeigii rivals, and be very 
largely profitable to ail parties concerned. 
Standard. 4 

(t;:^ Intending Patentees may be supplied 
grati^s with Instructions^ by application ()}ost- 
paidj to J. C. Itob^tson ana Co.^ 

166, Fleet-streeU by whom is kept the only 
Complete Registry of Patents Extant 
fi'om 1617 to the present time). 
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MES3B5. VHITELAW AND STIBRAT S HTDRAULIO ROTARY SNaiNES'— 

LATEST IMFROVEMKNTQ^ 


We described about two years ago 
(see Meeh, Mag. No. 903,) the hydrau¬ 
lic rotary engine originally patented by 
Mr. Janies Whitelaw, of Glasgow, and 
which has since obtained so much cele¬ 
brity in the mechanical world; and we 
have now to lay before our readers a de¬ 
scription of some important improve¬ 
ments which have been since invented and 
patented by the same gentleman in con¬ 
junction with Mr. James Stirrat of 
Paisley. 

Figs. I and 2 of the accompanying 
engravings represent an elevation and 
plan of the original engine in its present 
most improved state. The engine, it 
will be recollected, is worked by the pres¬ 
sure and reaction of a column of water. 
The main pipe a a, conducts the watiT 
which drives the machine into its arm.s from 
a reservoir or head on a higher level than 
the arms; 6 6 6 6 arc the arms which are 
hollow; the water passes into them at 
the centre part c, and escapes out at the 
jet pipes d a. The motion of tlie arms 
is communicated to e e, the main, or 
driving shaft of the machine, and by 
means of awheel, pinion or pully, fixed on 
the shaft c e, its rotary motion may be 
communicated to any maclynery which 
the water mill may be intended to work; 
f f f f a large bracket, which is 
fixed to the wall, or building, g g ; this 
bracket supports the shaft c e. The tail 
race is marked A A. As the arms have a 
rotary motion, and the pipe a <i is fixed 
to the building under it, there must be 
means provided to prevent the escapti of 
water at the pla<% where the main pipe 
meets the urins. * A contrivance suitable 
for this purpose Is shown in fig. 1. It 
consists pf a ring i i, round the under¬ 
side of c, the central opening or aperture 
leading into the arms, and of a part k k, 
turned cylindrical at the place where it 
fits into the bored part on the top of the 
pipe a a. The part k k has a gro<ive 
turned round its outside, near to its bot¬ 
tom end. The groove is to be wrapped 
full of soft twine, in order to prevent the 
escape of water betwixt the pipe and the 
^lindrical part of k k. There is a 
flanch outside of the part k A, and rope 
yam Is wrapped round in the space be¬ 
twixt this flanch and the top of the main 
pipe, for the purpose of keeping the top 


of A k in contact with the bottom of the 
ring 11 . It will be clear, that if the ring 
11 and the part A A be accurately turned 
and ground upon each other at the place 
where they meet, the rope yam in the 
space betwixt the flanch outside of k A, 
and the top of the main pipe will press 
the part A A in contact with tlie ring 11 , 
and in this way keep tlfe joining of these 
parts water-tight; I I I I are ribs or 
stays, uliich support the arms. 

The mode of fixing the arms of the 
macjiine is thus described:— 

“ Ij(*t 1, 4, 9, (fig. 3) be a circle of the 
same diameter as that described by the cen¬ 
tre of the jet pipes, and let this circle he 
divided into, say twelve equal jiarts, in the 
points 1, 2, 3, 4, r>, 6, 7, H, 9, 10, 11, 12, 
and let the radius 1 io be also divided into 
twelve equal parts in the points n c e g i k 
m 0 q s •'Oiil K. From each division nil the 
circle draw a straight line to the centre w, 
niid from the division at a, on the radius, 
tlraw from the centre w a portion of a circle 
till it cuts the railius 2 lo in tlic ]>oint b. 
From the same centre v> draw a portion of a 
circle through the second point c, till it cuts 
the radius 3 w in the point d. In this way 
coiitimic to draw concentric arcs from the 
divisions on the radius 1 >/>, making each 
concentric arc to terminate in that radius 
immediately following the radius in which 
the arc formerly drawn was made to termi¬ 
nate. The points of intersection 1 b, d,f,Jiy 
j, /, »,p, r, t, u, and lo, thus obtained, will 
be ])omts in the middle of the breadth of the 
arm, and a curved line traced through these 
points will be the curve of the middle of the 
breadth of the ami. After thc^rved line 
1 d, I, r, to, i.s formed, any nninlicr of points 
in the curve lines, which form the sides of 
the arm, will be obtained in the following 
way. With to as a centre draw such a num¬ 
ber of concentric circular arcs passing througli 
tlw Curve line 1 d, /, r, iv, ns may give a 
sutficiciit number of the required points. 
Then, with a pair of compasses take a dist¬ 
ance equal to four times the width of the 
outer end of the jet pipe, and set off that 
distance upon each such concentric arc, twice 
measuring, once upai each side of the curve 
1 tf, I, r, %n, from the point of interMUtion 
of the arc and that curve. The poi 
marked off on one side of the curve line 
1 d, /, r, to, are points in one side of the 
arm, and the points similarly marked off on 
the other side of that carve are points in the 
curve which form the other side of the arm; 
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and the curves drawn) or traced through drawing the drculararo« throng tl^ point, 
these pointS) are the curves torming Ae andmeasuriogoff from e to Aon the (nis side 
sides of the arm. Hios, the breadth of the of the curve line running through the middla 
arm opposite the centre point v is found by of the arm, and from «to the oppodte point 


F!g. 3. Tig. 6. 

7 n 



Kg.'.S. Hg. 7. 



on the other side of that curve, a distance drawninthemannernowdesorfoed, itsdraCh, 
equal to frmr times the width of the jet pipe, as adso that ofitsjet piece, will tenninnil 
and in tile same way the breadth of the arm at throogfaont. 

any other point will befound. If the arm be Inlg. 1, the depth of the ams and, jet 

IlS 
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pieced are thtaa adjusted. The width of each 
jet pipe bring, as before mcntioucd, one- 
fourth of the length of the chord subtending 
the circular arcs which determine the width 
of the arm, if one-eighth of tins chord be set 
off on each side of the circk 1, 4, 9, and a 
portion of a circle having to for its centre, 
be drawn from the outer end of the arm 
through each point so set off, and towards 
12, it will coincide with the outer and inner 
sides of the jet pipe. In practice, the comers 
13 and 14 (fig. 3) should be rounded off in 
tlie manner shown in fig. 2. 

" In cases where the machine moves so 
fast as not to allow time for the water leaving 
it to fall a distance equal to the depth of the 
arm, before the next arm comes up, the 
water which leaves the one arm will be 
struck by the other, and thus the machine 
will lie in some measure retarded. When 
the machine moves at a speed slower than 
that of the water, this defect may, in most 
cases, be remedied by simply turning the 
outer extremity of the jet pipes a little out¬ 
wards, in order that the water whicli leaves 
the one arm may be thrown outside the 
other. The width of the jet pipe.s in relation 
to that of the arms will be regulated by tlie 
velocity of the machine in relation to that 
of the water which works it. I'lius, if the 
machine mo.v-t at the same speed as the 
water, the width of the outer end of each jet 
piece sliuuld be about one-third of the 
length of the chord subtending the arcs, 
which fletcrmine the breadtl! of the arm. 
The machine which we have just described 
should move at a speed about one-third 
slower than that of the water, and if tlie 
machine moves at about tliree-fourths of the 
speed of the water, the chord which sub¬ 
tends the arcs whicli determine the breadth 
of the arm should be two and a half tiiQCS 
longer than the width of the jet pipe.’* 

The adyantage of the present machine 
over that first invented by Mr. Whitelaw 
conrists in its preventing more effectually 
the water from being carried round with 
the arms. Of this the patentees give the 
following ver/ clear and satisfactory ex¬ 
planation;— 

** Suppose, for the sake of illustration, 
that the centre of the jet-pipes move at a 
speed as great as that of the water issuing 
firora them. In this case, the width of eai£ 
jet-pipe will be about one-sixth of the width 
of the arm, its width being marked off on 
circular arcs, in the manner before men- 
timed. An arm of the kind represented in 
fi^. 3, if its dimensions be as last given, 
will contain about as much water as will fill 
a straight arm running from the centre out 
to the jet-pipe, if the area of the cross sec¬ 


tion of the straight arm be uniform through¬ 
out its length, and this area be six times 
larger than that of the jet-pipe. A straight 
arm liaving its cross sectionad area six times 
larger than its jet-pipe will, in one revolu¬ 
tion, expend about as much water as will fill 
the arm, the motion of the water through 
the arm being six times slower than its speed 
through the jet-pipe, and the radius of a 
circle being to its circumference nearly as 
one to six, tlie length of the arm being to 
the circumference desd'ibed by its jet-pipe 
in the same proportion. But the capacity 
of the curved arm being the same as that of 
the straight arm, as much water as will^ fill 
the former will be the quantity required 
dufing one revolution of the machine. From 
this it is clear, that the water which is leav¬ 
ing the centre, to, at any iustant when the 
arm is in the position shown in fig. 3, will, 
after the arm has made one revolution, be 
out at 1, the beginning of the jet-pipe. The 
cross sectional areas of the arm are so adapt¬ 
ed to the curvature of the line \ dir iv, 
tluit whenever any point, as p, in the arm, 
arrives at the point o, in tlie radius to 1, the 
?.'atcr w'hich left the centre when the arm 
was in the position shown in the figure, will 
also have arrived at or near the point o, and 
thus the water will flow from the centre of 
the machine out to the jet-piece in a straight 
line, or nearly so, when the machine is in 
motion." 

When a jet-pipe moves at a speed 
slower than that of the water issuing 
from it, the arm may have a greater ca¬ 
pacity than it would have if the motion 
of the jet-pipe W'cre as great as that of the 
water without carrying the water round 
with it: for when the speed of the arm 
is reduced, the speed of the water flowing 
through it may also be dimim^ed. The 
kind of arm shown in figs. 1, 2, and 3 
has an uniform depth throughout its 
length, and jts cross section at any point 
is of a rectangular form; but it will be 
evident that each cross section of an arm 
and jet-pipe may be of a square, circular, 
or any other suitable form, provided the 
square, circular, or other form of arm 
has its cross sectional areas at the corre¬ 
sponding distances from the centre f«, 
the same as the cross sectional areas of 
the kind of arm* shown in figs. 1, 2, 
and 8. _ 

For working in tail water, the patentees 
recommend such a modification of the 
machine, figs. 1 and 2, as is represented 
in figs. 4 and 3. Here two circular plates 
are set apart from each other, at a dis¬ 
tance equal to the depth of ihe arms. 
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with curred division pieces to form the 
sides^ of the arms, and jet>pieces fixed , 
betwixt the plates; the main shaft is 
fastened to the centre of the uppermost 
plate, and the opening for the water is in 
the centre of the plate which is under- 
most. If the arms or water spaces are 
beyond a certain width, the inner ends of 
the divisions placed betwixt the plates, 
will terminate in a sharp end before they 
reach the central opening. Betwixt the 
inner ends of the division pieces and the 
central opening, the top and bottom plates 
should be formed, in such a manner as to 
allow the water to flow from this opening 
out to the inner ends of the arms, at evAy 
point of its passage, with the same, or 
nearly the same degree of speed. This 
is managed by diminishing, from the 
central opening out to the inner end of 
the arms, the depth of the space which 
is betwixt the top and bottom plates, a a 
is part of the main shaft; the arms or 
passages for the w'ater arc marked b b ; 
and c is the central opening for th^ 
water. 

Another machine, differing more ma¬ 
terially from the first, is represented in 
figs. 6 and 7. 

In this machine the main pipe, a a, 
conducts the w'ater from the reservoir 
bh; ec is the rotary part of the ma¬ 
chine ; this part is open at the top end, 
h b, where the water is admitted, and it 
has an opening at c c, its bottom end, to 
allow the. water to escape after it has 
acted on the machine. To the inside of 
b b, c Of the plates or blades marked d d 
are fixed. These plates run from near 
the top of i 6, c c, to the opening below, 
in a spiral direction, as shown in the 
figures. The main shaft or spindle, e e, 
is fixed to the blades, and to the part 
hh, e e, in the manner showfi in fig. 7,* 
in order that the motion which will be 
given to the part b b, c c, by the action 
of the water on the blades, m^ be com¬ 
municated to the shaft e e, l%e bottom 
end, or foot, /, of the shaft turns in 
brasses, in the ordinary way, and its top 
end has a bearing at g. lit will now be 
clear, that if the water be allowed to rush 
from the main pipe a a into the part b 6, 
e c, it will, by its force against the blades, 
set them, and the parts in connexion 
with them, id motion; but the weight of 
the water will, during its descent along 
the spaces marked A A, also act upon the 


upper inclined surfaces of the blades d d\ 
^ and assist in keeping up the motion of 
the machine. Thus, one part of the 
force which keeps the machine in motion 
is derived from the momentum given 
to the W'ater by the pressure of the 
column of water which is above the under 
end of the main pipe, and another part 
of this force is obtained by the weight 
of the water after it gets into the part 
b bf c c. 

The hydraulic engine we have last de¬ 
scribed is an improvement on the well- 
known machine called the '* Danaide 
the principal difference in the two ma¬ 
chines is, that, in the ‘‘Danaide,” the 
plates or blades which the water acts 
against arc straight, and have a vertical 
position, while, in the new machine, the 
blades run from near its top end to the 
opening below, in an angular or spiral 
direction. 


ON THE MOTION OF A FALLING ARROW 

on DART. BY CAPTAIN J. NORTON. 

Sir,—It has frequently occurred to 
me, when a school-boy, practising with 
an arrow or dart of a peculiar form, that 
the arrow, in descending, after being 
thrown or shot perpendicularly into the 
air, instead fif coming down with its 
point foremost, has turned on its side, 
and come to the ground spinning hori¬ 
zontally, so as to resemble the wheel of 
a jack. The arrow, which in its ordinary 
fall would reach the ground in the space 
of a second, by this rotary motion in a 
horizontal line -occupies full a minute in 
its descent. I mention this fact in the 
hope that some of your numerous readers 
may be so good as to explain the cause, 
as, in the event of the art of flying ever 
coming into fashion, a knowledge«of the 
cause of the arrow performing the hori¬ 
zontal motions of a wheel may be of 
practical use. The arrow I allude to was 
in the form of a flat spoon, having a 
notch about its centre,^ where it njjps 
found to balance, inclining towards its 
point, and was cast by means of a pliable 
stick, having a string at the end of it; 
a knot in the string fitted into the notehf, 
and by bending the stick tho arrow was 
discharged. 

Yours, &o., 

J. Norton. 
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MS. ZANDER 8 TABLES OP THE SIX STEAMERS PLTINO ABOVE BRIDOB. 


Sir,—The interesting notice of Mr. 
Zander's steam expansion and condensing 
systems in the two last Numbers of your 
valuable journal is accompanied by two 
useful comparative tables of the dimen- 
sions and performances of dundry steam¬ 
boats I but in those tables there appears 
to me to be an error with regard to the 
area of the total effective paddle-board 
surface of each vessel, which, should iny 
view be incorrect, 1 hope will call forth 
a reply from some of your able corres¬ 
pondents. 

Iwill t^e, for instance, the dimen¬ 


sions given of the jffra’e paddles—length 
of the boards 5 feet, breadth 1 foot; num¬ 
ber in each w’heel 12; number of pad¬ 
dle boards immersed in the water in noth 
wheels 5. Area of paddle-hoards in both 
wheels, or total effective paddle turfoee 
25 square feel. Now', it is to this state¬ 
ment, that the effective paddle surface 
is equal to the areajtf all the Jioats tm- 
mersed^ that I wish U) invite attention. 

With paddle-wheels of the foregoing 
dimensions, in order that 24 floats in 
each wheel may be immersed, the dott^ 
line of the accompanying figure must ^ 



the water line, cutting the floats e e at 
one-fourth their breadth, in which case 
the j^test depth of immersion, a b, 
would not exceed I foot 8 or 9 inches, 
which, multiplied by the breadth of the 
wheel (5 feet) gives an area of effective 
paddle-board surface for each wheel of 
B| square feet, or 174 feet for Wh wheels, 
inttead of 25 feet; for 1 cannot conceive 
that the boards immersed and moving 
behind each other so rapidly exactly in 
the s^e plane, increase the area of re- 
sisthig surface which each presents, but 
mei^ely maintain a constant action upon 
that area, as each board rises out of the 
wataijbi Buaoeadon. 


But I very much question whether the 
^ean useful effect extends beyond the 
area of one paddle board in each wheel 
(or in this instance, of 5 square feet), for 
supposing the common paddle-wheel can 
be beneficially immersed to the depth 
a b of the diagram, its efficiency would 
be greater, by the direct action of hoards 
of the same depth at a 6, than by the 
oblique action of those in the position 
c e. If I am comet, several of the cal¬ 
culations in the tables referred to, would 
remiire reconsideration. 

I am. Sir, your obeffient servant, 

OsWbsr ir, 1S4S. 
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MR. MARTTN ROBBRTS’s IRON BATTERY TOR BLA8TINO ROCfS BY OALVAmSlf. 


Sir,—It gives me great pleasure to find^ 
that iny process of blasting by galvanism 
has been so successfully employed by 
your able correspondent “ "W. C.and, 
on reference to the account of the opera¬ 
tions at Dunbar Harbour, quoU'd in your 
lOOOth Number, he will see that the si¬ 
multaneous explosions on my plan were 
there most cifective. 

The iron blastmg battery “ W. C.” 
wishes me to describe, I contrived in or¬ 
der that the cost of the apparatus should 
be reduced as much as possible, that its 
arrangement should be of the most simple 
kind, and that but little trouble should 
be needed in setting it at work or keep¬ 
ing it in order. Iron, as a material for 
the negative plate, is not only much 
cheaper than copper, but is also more ef¬ 
fective. It is true that, under certain 
circumstances, (such as when loaded with 
rust,) it is less efficient; but when mode¬ 
rately clean, and excited by dilute sul¬ 
phuric acid, 1 have found it far mofb 
powerful than copper as a negative plate 
in the galvanic series, {vide my experi¬ 
ments on this subject, as published in the 
Phil. Mdff. for January, 1840;) and the 
cause of this superiority in iron I have 
pointed out in a subsequent Number of 
the same periodical, for June, 1841. 

Before the iron plates arc used, they 
should be cleaned of the dark blue oxide 
which has adhered to, or indeed been 
rolled into their surfaces by the process 
of manufacture they have undergone: 
this is best done by keeping them for 
half an hour in dilute sulphuric acid, or 
in a solutidh of sal ammoniac, and then 
giving them a dip in dilute sulphuric 
acid. There are no cells or partitions 
between the plates in this batteir, 
and one great inconvenience is thus ob¬ 
viated. It is true that this arrangeiyent 
prevents our obtaining the full inleneity 
of the instrument, t. e., the power of 
carrying its electric force through a great 
length of wire; but, so arranged, we 
gain portability, simplicity of construc¬ 
tion, and perfect security against de¬ 
rangement by any clumsiness of the 
workman using it. 1 could describe a 
battery of much greater power than thid, 
but its complicated form would require 
an electrician to work it with constant 
BuccesB; and 1 think it better to aacriilce 


a little power, in order to obtain the ad¬ 
vantages I have before mentioned. 

On reference to m^ pamphlet on the 
subject of blasting, it will be seen in 
w'hat manner the power to overcome (di- 
Stacies, or dbnvcy the electricity to a dis¬ 
tance, and that to act upon bodies, can 
severally be obtained, without increasing 
the complexity of the apparatus. (See 
pp. 2.‘> and 26.) The batteries I recom¬ 
mend for the use of workmen consist of 
twenty plates of iron, (copper may be 
substituted if preferred,) and twenty 
plates of sink, each 7 inches square. The 
thickness of the plates is immaterial: the 
iron need not exceed 15 or 20 ounces to 
the square foot. A wooden frame is 
made to receive these plates; the sides 
of the frame arc bars, and the ends solid; 
these ends rise about two or three inches 
above the square of the top of the plates, 
for the purpose of suppordng the appa¬ 
ratus for making contact The bottom 
of the frame consists of two bars each, 
placed about a third of the width of the 
frame from the sides. These bottom 
bars not only support the metal plates, 
but also the strips of wood that mwtain 
the plates separate from f'ch other. 



Fig. 1 shows (the arrangement of the 
frame. The iron and sink plates arc put 
into the frame alternately, that is, an iron 
plate'is put close to one of the solid ends, 
then a sink plate next to the iron, then 
another iron plate, and so on, until the 
frame is filled, care being taken to finish 
the series by an iron plate. The plates 
are prevented from touching each other 
by strips of wood, -Aths of an inch 
square, and as long as the plates ace 
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deep: two of these strips are placed be¬ 
tween each plate, and their lower ends 
rest upon the bottom bars. The plates 
shoula be jammed sufficiently tight to¬ 
gether to' prevent any motion in the strips 
of wood. The mode of connecting one 
plate with the other requires some little 
attention, as a mistake in this will greatly 
diminish the power of the battery. 1 
have endeavoured so to contrive the con¬ 
nexion as to obtain the action of both 
surfaces of every plate, and yet to avoid 
any cross and counteracting currents of 
clectrioity. Let fig. 2 represent a section 
of 5 pairs: let the letters indicate the 
iron plates, and the numbers the sink 
plates. 

Fig. 2. 


1 2 3 4 5 



9 b e d e f 


Let a and b be joined together and 
stand free as a double terminal plate, or 
pole, having of course a wire proceeding 
from* it as a conductor; then join 1 toV, 
2 to (f, 3 to e, 4 to Jf, and 5 in this 
series of 5 pair will be a sink plate un¬ 
connected with any iron plate, but having 
a wire soldered to it going off as a con¬ 
ductor ih the usual way from the other 
terminal pole pf the galvanic series. In 
the same manner is a series of 20 pair 
put together, and connected in the frame 
as in fig. 2, by means of thick wires 
or strips of metal carefully soldered 
to them. The several plates arc sepa¬ 
rated each from its nearest neighbour, 
by the strips of wood already described. 
The plates oeing thus arranged, the wire 
soldered to the double iron plate (see fig. 3) 
is fastened to the fixed disk of the appa¬ 
ratus fw making contact, described in 
the pamphlet, and the wire joined to the 
sink plate terminating the scries (as 5 in 


fig. 2) passes through the solid end of the 
frame, and terminates in a binding screw. 
^The spring of the sliding disk is of brass 
wire, and the eztremitv not soldered to 
the disk passes through the same solid 
end of the frame and terminates on the 
outside in a binding screw; these two 
binding screws are to hold the ends of the 
conducting wire, (sec. 46.) 

Fig. 3. 


h 



a, is the fixed disk; 6, the sliding disk; 
c, the brass spring terminating in d, a 
binding screw; «, a binding screw sol¬ 
dered to ft the wire of the terminal sink 

Fig. 4. 



plate. It is needless for me here to de¬ 
scribe the apparatus for making contact, 
as an account of it has already appeared 
in your pages. 

Ime box for containing the exciting 
solution fl part sul. acid to 16 of water) 
is generally made of fth inch plank, the 
joints dovetailed, and set together w'ith 
white lead; this will make it water-tight 
The box should be about an inch longer 
and wider, and tWb inches deeper inside 
measure than the frame of plates; and I 
have found it convenient, that the box be 
fitted with two uprights, or standards, at 
the sides, with a sliding pin across from 
one to the other, for the puipose of sup¬ 
porting the frame of plates raised from the 
acid, and thus allowing die liquid adhering 
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to them to drip into the box; this cross 
pin is also useful in carrying the whole 
apparatus from place to place when the * 
box is full of the exciting solution. 

A, fig. 4, is the box for containing the 
acid. 

B B, the frame plates supported by 
the cross pin going from standard to 
standard. 

In the description I have heretofore 
given of theprocess/>f firing by galvanism, 

I have recommended that the fine steel 
wire of the cartridge be soldered to the 
horns of the cartridge communicating 
wires; but I now find it more convenient 
and equally efficient to bend the cxtrime 
oints of the horns upon themselves as 
ooks: the fine steel wire is slipped across 
and under the two hooks, when a blow 
with a hammer on the hooks closes 
them, and fixes the fine wire securely, 
as thus. 1 need hardly mention the ne- 

Fig. 5. 



cessity of having all the metallic surfaces 
perfectly clean. The use of the kind of 
conducting wire explained in sec. 72, 
greatly facilitates the operations of blasting. 

If these operations arc on a large scale, 
it is better to cover the conducting wire 
with twine than with cotton, as it is more 
durable, and ensures a better insulation 
of the wires from each other. 

If '* intends fitting permanent 

batteries in his works, 1 may perhaps be 
able to point out to him some changes 
necessary for economy in such a mode 
of working the battery; and as it is pos¬ 
sible 1 may shortly be in the neighbour¬ 
hood of Liverpool, if “ W. C.” will send 
me his address within a few days, I will 
endeavour to call at his works, and be 
happy to give him all the information I 
can on this subject. I trust that all your 
readers that use my nrocess will give a 
detailed account of their operations in 
your pages. 

1 am. Sir, yours, &c. 

Masttn J. Roberts. 

October 17,1842. 

[Such of our readers as mav be de¬ 
sirous of knowing more about the cause 


of the superiority of iron over copper as 
a negative plate, may refer with advan¬ 
tage to the notices of Mr. Roberts's dis¬ 
covery, which appeared in the Nos. 
quoted by him of the Philosophical Ma* 
gazine; as also to the Memoir on this 
discovery read hy Professor PuggcDdorff 
before the Berlin Academy, and Mr. 
Roberts's answer to the Professor's Me¬ 
moir which will be found in the same 
journal. Ed. M. M.] 


ON THE CONSTRUCTION AND USB OF 
COMMUTATION TABLKS, FOR CALCU¬ 
LATING TUB VALUES OF ilKNBFlTS 
DEPENDING ON LIFE CONTINGENCIES. 

Part I.— Introductory, 

It is to a Mr. George Barrett, of whom 
nothing besides is publicly known, that 
we are indebted for the principle of the 
Commutation Tables, and for the method 
of computing, by means of them, the 
values of benefits depending on the con¬ 
tingencies of human life. The method 
was first introduced to public notice, after 
it had been refused a place in the Trans^ 
actions of the Royal Society y by Mr. 
Baily, in an Appendix to the second edi¬ 
tion of his Doctrine of Life Annuities, 
published inJ813. Mr. Griffith Davies, 
in a work on life contingencies, published 
in 1825, by certain additions to the Tables, 
and alterations in their structure, accord¬ 
ing to Professor Dc Morgan, ** increased 
the utility, and extended the power of 
the method to an extent of which the in¬ 
ventor had not the least idea.” Mr. Bar¬ 
rett’s method was also briefly noticed in 
the Appendix to Mr. Babbage’s Treatise 
on Life Assurance. The method, as im¬ 
proved by Mr. Davies, has since been 
treated, and a very large collection of 
Tables adapted to it, for both one and 
two lives, has been given,^y Mr. .lones, 
in his work on Annuities, in the Library 
of Useful Knowledge. But bv far the 
most valuable papers on the subject are 
two in the Companion to the Almamek, 
for 1840 and 1842, by Professor De 
Morgan, which contain the materials of 
many thousand formula;, applicable to 
almost every case that can occur. There 
is also some notice of the method in the 
article REVsnsioNs, in the Penny Cy» 
clopeedia, which article is likewise the 
production, we believe, of Professor De 
Morgan. 
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The &bovc*name(l arc understood to 
be the onlj works in which the new me¬ 
thod is, in any sort, treated. They cer¬ 
tainly are not numerous; but they are 
sufficiently so, and well enough known, 
to have induced a general adoption of 
this method, to the exclusion of that me- 
viously in use, but for two reasons. The 
first is, the want of Tables adapted to this 
method; and the second, the want of an 
elementary and syetematio treatise on the 
subject. The first of these wants is now 
amply supplied by the valuable collection 
of Tables published by Mr. Jones, above 
referred to; but the second still exists. 
It is no disparagement to the able authors 
of the w'orks above named, to say that 
this is the case. Generally speaking, it 
has not been their object to furnish a 
treatise of this kind; and they have ac- 
conlingly taken for granted, on the part 
of their readers, the possession of a de¬ 
gree of ac({uaintancu with the subject, 
which very many, to whom the power of 
using the Commutation Tables would be 
of the greatest service, certainly do not 
possess. Professor De Morgan, indeed, 
expressly says, that all that will be found 
of demonstration in his articles ** is in¬ 
tended for those who are familiar with 
the subject.” Now, although the for¬ 
mula:, according to this method, arc ex¬ 
tremely simple, and easily intelligible to 
any one who is acquainted with the merest 
rudiments of algebra, and who will take 
the small degree of trouble necessary to 
enable him to comprehend the notation 
employed; yet it is a result of our own 
experience, which we have no doubt can 
be amply confirmed by the observations of 
others, that most people view with mis¬ 
trust, and will not willingly have recourse 
to formula;, the principles of which they 
do not understand. And while Professor 
De Morgan’s papers, in particular, have, 
doubtless, well served the end which, 
from the reni&rk quoted above, the dis¬ 
tinguished author appears to have had 
principally in view, we do not see that 
this forms any good reason why others, 
to whom a knowledge of this method of 
computation would be- of service, should 
be prevented from availing themselves of 
the vast fund of information, regarding 
this method, which these papers con¬ 
tain. 

It is, therefore, as an humble eontri- 
bution towards the supplying of the de- 
fioienoy, which ^ om shown to exist, 


USE OF COMMUTATION TABLES. 

that the present papers are intended; 
and if they shall serve to render more 
^ available than heretofore, to any of the 
numerous readers of the Mech, Mau.y the 
valuable papers to which reference has so 
often been made, the writer will consider 
himself amply rewarded for his labour. 
While he thinks that the task of render¬ 
ing more generally intelligible the prin¬ 
ciples on which the new meth^ is 
grounded will not be a difficult one, he 
trusts that, should his success not be 
commensurate with his wishes, he may 
at least be found to have aided in clear¬ 
ing the way for some one better qualified 
to llo justice to a subject, which is daily 
growing in interest and importance. . 

The peculiarities of the old and the 
new methods may be here briefly stated. 
In the old method, we arc presented with 
a table of the values of annuities at all 
ages, which of themselves are rarely 
wanted, but from which, by operations 
more or less complex, the values of be¬ 
nefits of all other kinds may be cora- 
uted. In the new method, on the other 
and, w'c arc presented with a table 
which, by mere inspection, tells us no¬ 
thing ; but from which, while the values 
of the ordinary benefits can be found by 
a simple division, those of benefits of the 
most complex description are found by 
operations consisting usually of nothing 
more than one or two subtractions and 
one division. In point of simplicity, 
moreover, in the deduction of the various 
formula:, the methods admit of no com¬ 
parison. For the establishment of what, 
according to the old method, required 
chapters, a few pages will suffice accord¬ 
ing to the new. 

The opinion we have expressed as to 
the superiority of the new method, how¬ 
ever, will probably be regarded as of 
little value; and that of Professor De 
Moigan, which is most unequivocally 
given, may perhaps be objected to, as 
the testimony of an interested witness, 
seeing he has bcstow'ed such pains on the 
elucidation of this method. But Mr. 
Milne’s testimony will certainly not be 
objected to on any such grountf. He is 
the author of the best treatise that has 
appeared, or is now likely to appear, on 
the old method; and therefore nis pre¬ 
judices, if he has any, must be supposed 
to be all on the side of that method which 
he has done 80 much to illustrate. Speak¬ 
ing Mr. J^y's worit, he says, (Ai- 
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cydop. seventh edition, article, 

Annuities, Vol. 3, p. 200.) “ In an 
Appendix to it * * • formulcc were 
given for calculating from tables of that 
kind [Commutation Tablesj the values 
of temporary and deferred iife*annuitics 
and assurances, when the annuity, in¬ 
stead of remaining always the same, in¬ 
creases or decreases from year to year 
by equal differences, teilh considerahbj 
greater facility tmd expedition than the 
same things could have been done with 
by the tables and methods of calculation 
in previous usel* And his testimony, 
be it observed, refers to the tables as 
devised by Mr. Barrett, and gives but a 
faint idea of their capabilities in their im¬ 
proved form. 

We might now proceed to describe the 
Commutation Tables, referring for illus¬ 
tration to one which the Editor has kindly 
agreed to insert. But as it will be more 
convenient that the table should accom¬ 
pany the next paper, we prefer here dis¬ 
posing of some preliminary matters. ^ 

The construction of the Commutation 
Tables is effected by combining in a par¬ 
ticular manner (which will be explained 
in the next paper,) the rates of mortality 
and interest; and, as in the tables adapt¬ 
ed to the old method, any rates that are 
most approved of, as regards these ele¬ 
ments, may be employed. But whatever 
may be the rates of interest and mortality 
made use of, the demonstrations and for¬ 
mula which will be hereafter given, being 
generalized by the employment of sym¬ 
bols, will be equally applicable to all 
tables of the same form. 

The ra^ of interest according to which 
our table, (which has not been heretofore 
published,) is constructed, is 4 per cent.; 
and the rate of mortality is that given by 
Mr. Finlaison in his Twentieth Obser¬ 
vation on the Mortality of the Govern¬ 
ment Annuitants (Parliamentary Baper, 
No. 12‘2, 1829, page 58.) Tables of 
mortality in their usual form exhibit the 
numbers who, out of a number supposed 
to be alive at birth, or some other early 
age, attain each successive year of age, 
and consequently also the numbers nmo 
die in each year; and this form is the 
most convenient for the construction of 
Commutation Tables. But this is not 
the form in which Mr. Finlaison’s data 
are arranged. What he gives are the 
or rather the logeariibm 
qf ik$ iMwMhMsf, that a Hfe at eaoh 


age will survive a year. A preliminary 
step therefore was, by means of these pro¬ 
babilities, to construct a mortality table of 
the more usual form; and in doing so, as 
well as in the subsequent construction of 
our Commutation Table, Mr. Finlaison’s 
data have been made use of to their full 
extent. It is thought proper to mention 
this, because there is an '^abridged'* 
mortality talile of the usual form, deduced 
from Mr. Finlaison's data, published in 
the Rc'port of the Select Committee on 
Friendly Societies, 1827, page 82; and 
some might be embarrassed by finding 
that the results of our Commutation Ta¬ 
ble do nut exactly correspond with those 
w'hich may be deduced from the abridged 
table referred to. This table states the 
survivors of 1,000 births to be, at the 
ages of 6 and 7, for instance, 919, and 
912, respectively; while the use we have 
made of the data enables us to say, 
that the survivors at these ages, out of 
100,000,000 of births will be 91,912,811, 
and 91,239,410. As regards the correct¬ 
ness of our Commutation Table, it has 
been subjected to the severest tests in the 
way of verification, and we arc confident 
that no error of any consequence will 
be found in it. Mr. Finlaison, in his 
Report, gives the values of annuities at 
all ages, at^ per cent., as deduced from 
his data by the ordinary method, and car¬ 
ried to 7 places, which are two more titan 
are usually given. The values derived 
from our table will be found to corres- 
ond with those to the last place. It has 
cen thought proper to make these re¬ 
marks as to the degree of confidence that 
may be reposed in our table, in case any 
one should feel disposed to apply it to 
practical purposes. 

We shall now explain the notation, as 
regards the rates of interest and mortality, 
which we shall employ in ouf demon¬ 
strations. 

It is shown by writers*on interest, and 
indeed in most elementary works on Al¬ 
gebra, that if r represent the interest of 
£ I for a year, then will 

l+r be the anumtt of£l in 1 year. 

(l + r)’. £l M 2 years. 

(l + r>«. £l „ 3 „ 

(1 + r)* . £l ,, 4 „ 

and geaeTally (1 +r)>‘ will be the amount 
of £l in M yearSf where w may rqiresent 
my number vrhatever« all at eemjpomd 
interest. It is* also shown, that unity di¬ 
vided 1^ the amoHDt of one ponad in a 
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given time, is equal ta the present vahte 
of one pound, to be received at the end 
of tW time; that is, to the sum which 

^ is tiic present value of 
1 + r 

1 

(! + »•)’* .‘. 

1 

(I + r)“ .. 

and generally ^ is the present 

value of jCI due at the end of ae years, ae, 
as before, denoting any number whatever. 

It is usual to denote -r-— by v. 

Hence, the foregoing present values will 
be more conveniently represented by 
V, «*, .. .. p*, respectively. It is ob¬ 

vious that the present value of any other 
sum', will be found by multiplying the 
present value of £1, due at the end of 
the same number of years, by the num¬ 
ber of pounds in that sum. Copious 
tables of the present values of 1 due at 
the end of any number of years, from 
one to one hundred, together with their 
logarithms, are given in Mr. Jones’s 
work. Part I. 

The indications of the mertality table 
arc represented as follows. The number 
shown by the table to attain to any age is 
denoted by the letter I, with the age at¬ 
tached as a suffix. Thus, l„, 1,^, /g, 

(Vc., denote the numbers who attain 
the successive ages, 0, 1, 2, 3, aa, &c., 
respectively. These symbols will, o/ 
course, denote different numbers in the 
case of different tables. Thus repre- 


would, in the given time, just amount, 
also at compound interest, to one pound. 
*Hence— 

£1 doe at the end of 1 year. 


£1 . 


£1 . 



senting the number alfve at birth, which 
is called the radix of the table, will, in 
the case of the Carlisle Table, be equal 
to 10,000, and in that of the Northamp¬ 
ton fable, to 11,650; and the values of 
the other symbols will in like manner 
vary. But the great advantage of the 
use of symbols is, that we have no need 
to distract ourselves with their particular 
values, until we reach the final solution 
of the problem with which we may be 
engaged. Also, since the number who 
die in any year of age, that is, who enter 
upon that year and do not live to com¬ 
pete it, is equal to the difference between 
the number who complete that year and 
the number who completed the previous 
year, these decrements, as they are called, 
will be represented as follows:— 
l„ —is numberwho die in their Ist year. 

. 2nd 

la—la . 

iK-x-fx . Jrth 

. (a?+l)th 

and so on, x representing any age what¬ 

ever. 

We are now in a condition to enter 
upon a description of the Commutation 
Tables, and their construction; but this 
we shall reserve for our next paper. 

G. 

llemes-street, Fcntonvillc. 


COMBUSTION—^ns CliANl^lSCUSSlON. 


Sir,—As 1 was shutting my windows a 
few days ago, to keep out the visible and 
tangible particles of a metropolitan fog, the 
blackening influence of which, even tlic toirn 
tparrotrs bear witness to, when compared 
with tlieir congeners in the country, I could 
not help thinking what a benefactor indeed, 
(I do not mean to the aparrom), Mr. Wil- 
liams would be, if he could improve the 
combustion in our common grates, in the 
same degree as he has improved furnaces on 
a large scale. 

It must be evident to every one, tAat Aas 


ever poked a fire, that large quantities of 
nnconsnmed gas, as well as smoke, are con¬ 
stantly escaping, only to add to the murky 
atmosphere without, so common here in the 
cold seasons of the year; gas in &ct consti¬ 
tutes the greater part^ of what we commonly 
call smoke: and 1 believe it is also incon¬ 
trovertible, that none of the most improved 
stoves hitherto invented, have succeeded 
either in burning all this gas, or in prevent¬ 
ing the generation of smoke, during the 
combustion of that part of the gas which 
they do bum: yet surely when this ohject 
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has been attained in a furnace, we might ex> 
pect to find it also att^able in an open 
grate. Mr. Williams's exact principle could* 
not perhaps be brought into action, but 
might not an equally efficient one ? Even 
burning all the gas would be a great im¬ 
provement. 

Tlie origin of the form of our present 
grates has been evidently more a desire to 
At tiiein for throwing out heat, than any 
consideration with regard to attaining a per¬ 
fect combustion: till of late years, all tliat 
was thought to be necessary, was to "put 
your combustibles in a convenient place, set 
fire to them, and let them provide themselves 
with air." Now on looking at a common 
lire-placc, (particularly when a fire has been 
lately replenished), we perceive at once that 
almost all the smoke comes from the back 
and sides of the grate, and that the gas will 
not bum well in either of those situations ; 
burning, when it does ignite, generally with 
a lambent Jack o’ lantern flame, ready to 
die away every instant, from want of air; 
whereas tlie gas evolved in the fore-part of 
the grate burns brilliantly and without inter¬ 
mission. This seems to suggest that the 
grate should be all Jimnt, (being an Irish¬ 
man, Sir, you know I am privileged—so no 
criticizing, if you please), or at least tliat 
such a state of things is a desideratum to be 
approximated to, as nearly as may be, with¬ 
out disregarding other requisites. This 
perhaps is already the case in several newly 
invented grates, as far as the sides arc con¬ 
cerned, but 1 do not think I have ever seen 
a grate in which the back admitted a good 
supply of air. 

I have smd nothing. Sir, as to any means 
of preventing bona fide smoke, and for a 
good reason, because 1 am not aware of any; 
experiments in these matters require such 

appliances and means to boot," tliat it is 
not everybody that can try them; but it 
would be wdl worth the wlule of any of 
your readers who have it in their power to 
do so. Perliaps this may meet the eye of 
Mr. Williams, and induce him to turn his 
attention, if he has not done so already, to 
tins branch of a subject upon which he has 
already thrown so much light; even if it 
were only in pity to us poor metropolitans, 
condemned for half the winter to have the 
sun no brighter than a new copper penny. 

I am, Sir, , 

Your obedient servant, 

R. W. T. 

P.S. 1 may take this occasion, Sir, to 
remark that your note appmded to your 
correspondmit " M.'s** lut letter on the 
crank, would have been quite linfficient to 
stop any reply on my part, had 1 intended 
maluBg one ; but 1 b^ leave to assure you, 


that, even had you not come forward at all, 
I should have made no attempt to answer 
such " air-drawn daggers" as were there 
aimed at me, tlicy being but 

'* a false crvatioii 

Proceeding from a enr/lA-opiircsBed brain." 


THB TBBASVRB .SHIP " LB TBLBMAaVB." 

We Icam from Journal du Havre, that 
the works for the salvage of Le Tvlemaque 
are steadily advancing. The little town of 
Qnilleboeuf is quite alive with shareholders 
and speculators, who daily arrive, to satisfy 
themselves as to the progress of the under¬ 
taking, and to watch the market for shores, 
which mount in price as the long-buried 
wreck gradually rises from the sand. 

The works having sufficiently advanced, 
the process of weighing was comnieiicrd on 
the 14th of October ; and after every thing 
was tightened up, a stress of above 600 tons 
was applied, by means of powerful screws 
acting between the bridge raised on the ves¬ 
sel and the large platform constructed on the 
rocky bed of the river. The experiment was 
anxiously watched by all present, and no 
small uneasiness was felt by some, who saw 
the enormous timbers bend and creak, while 
the wreck appeared still as firmly fixed in 
the sand as ever. After about twenty mi¬ 
nutes’ screwing, the operations were sus¬ 
pended, and the vessel left to the operation 
of the current under this great strain. In 
about six hours the timbers had straightened; 
and when the screws were then agaui ap¬ 
plied, the wreck, with the vast su]}crincum- 
bent mass of iron and timber, yieldeil to the 
force, and, once free from the suction of the 
sand, the whole, though of very great weight, 
became perfixstly manageable. 

, The current having thus done its work in 
loosening and clearing the wreck, it became 
necessary to protect the works from its 
force, and additional piles were accordingly 
driven, to form a small breakwater, in cose 
of stonns. The weighing has also proceeded 
as fast as due precaution would allow; and 
by the close of last week,^a workman hod 
walked along the wreck, &ving the water 
only to his waist. 

It will still demand some days to raise the 
T4l4maque entirely above low water mark, 
to support her from beneath, and then to 
cut through all the chains and timbers to 
open and disdiarge her. The interest felt in 
France, now that tlie engineering question 
has been .solved, is unprecedented. The de¬ 
mand for the shares is very great; but though 
a few may be picked up at from 10/. to 20/. 
each, the majority of the holders refuse to 
sell under one thoueand francs for the liun- 
dred franc share. 
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hailway BEVORBf. 

Sir,—I ii'Jticed with some surprise, in the 
last Number of your Magazine, a communi¬ 
cation signed " George Cumberland," under 
the head of " Railway Reform," detailing 
whttt he is pleased to term " A New Plan " 
of working " a single railroad with as much 
efficacy as a double one," viz., by," sidings" 
or " turn-outs," to which he has applied the 
term " simmsity." The plan is by no means 
so now as your correspondent stwms to fancy. 
It has been applied, for many years, to the 
colliery rail, oads in South Wales, and various 
parts of the kingdom; but I am not aware 
that it has ever been used on railways for 
passenger traffic. Indeed, it must be evi¬ 
dent to all persons acquainted with the prac- 
ti(»il working of railways, tliat this "new 
plan " is quite inapplicable to passenger rail¬ 
ways. Had it not been so, it is not probable 
that engineers would have overlooked one so 
advantageous. 

1 am, Sir, your obedient servant, 

T. Dynk Sterle. 

October 31,1842. 


rlLTRATIOW OP WATER. 

Sir,—In your corres]>ondent " W. H.’s " 
letter of October 15, it is stated, respecting 
the purification of water, that a very efficient 
filtt'r may be made for less than Is. Cul. It 
would oblige me nincli, and, no doubt, 
many others of your readers, if he would 
state how it is constructed; and^it the same 
time, whether it will take away the lime with 
which water, more or less, is impregnated, 
and which must be more or less prejudicial. 

I am. Sir, yours respectfully, 

A SURSCBIIIER. 

22, Youne-strect, Manchester. 

October 28, 1842. 


NEW PLAN FOR TIIK SUPPLY OP LONDON 
WITH PURE SPRING WATER. 

Sir,—1 have seen in the Mechanics' 
Magazine &. disc)ia.<tion, upon certain obser¬ 
vations made by tlie Riw. James Clutterbuck, 
on tlic periodicid drainage and replcnisliinent 
of the subterraneous reservoir in the chalk 
basin of London. 1 have read also various 
opinions and counter opinions on the subject, 
by some ingenious and very clever men, the 
general scope of which was to show that the 
deep wells, in and round Loudon, will and 
do admit, of being nearly exhausted of water 
by tho end of each week, and that if a large 
quantity is taken from any one locality, the 
other wells distant from that locality, are 
dnuned by it. If so, theffi, not a much 
greater supply of water could be obtained by 
adding to ^ number of deep wells in and 
romid London. 


A great deal baa been said likewise of 
late about the quality of the water supplied 
l|y different water companies, to the over¬ 
grown and still increasing metroimlis, and 
about tho necessity of purification by filtra¬ 
tion or some other means. 

Now, if there really be a necessity of a bet¬ 
ter supply of pure water to the metropolis, 
I beg leave to propose a plan, that will most 
certainly afford a plentiful supply, and which 
could be carried out to such an extent, that 
the supply would become immense. 

I propose not to meddle with the lower 
springs that arc below the London clay forma¬ 
tion and the chalk, but to collect the water 
from the upper springs, that form themselves 
at a pertain depth from the surface of the 
earth. 

I would commence operations with the 
basin of the Thames, above London, in the 
most convenient place, to form a surface re¬ 
servoir. From that reservoir, I would carry 
a subterraneous archway up the valley, and 
parallel with the river Thames, but not com¬ 
municating with it, nor following its wind¬ 
ings, though appro.viinating closely to it in 
some plu(X!s. The river Tliamcs of course 
ris& against the stream; therefore the arch¬ 
way, by driving it up the side of the stream, 
would, by and by, be as deep as tlie bed of 
the river Thames, which I consider would he 
deep enough for my purpose. I would con¬ 
tinue tills arch-way drift still onwards; but 
not letel as before, allowing it to rise as the 
bed of the river rises, and taking care tdways 
to be as low, with it, as the bed of the river, 
lly that time a large stream of water would 
be going out through the arch-way into the 
reservoir, and the supply for London would 
in a measure be commenced. 

Let the drift-way be then continued up the 
vale of the Thames, and let lateral drifts 
from it be also made wherever any strata is 
intersected, that is likely to afford a large 
supply of water. The system might be thus 
extended to such a magnitude, that a great 
part, if not all London might be supplied by 
it, and as more and liiorc water was wanted, 
it would only be necessary to continue the 
arch-way drift up tlie basin of the Thames 
to auy distance, until the supply was 
enougli. 

A drift-way of 4 feet in width and height, 
would discharge an iinmcnse volume of water 
into the rcseiToir, on account of the rise that 
would-be in it, from \;bat level part of it, 
where it had first become as low as the bed of 
the Thames. For from that place the drift 
would rise as the bed of the Thames rises; 
consequently, the arch-way at the reservoir 
would discharge itself full of water, with a 
pressure behind it, from the drift-way rising 
^ up the valley of the Thames. 
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The expense of the drift-way* per mile, 
would not be great. Hie fdts down to it 
would be shallow, by keeping the drift near 
the side of the Thames, viz., to tlic depth of 
the bed of the Thames. A few of the pits 
might be left but covered over; the greater 
part of them should lie filled up. The little 
damage done to the land, during the opera¬ 
tion, would be made good behind, as fiist as 
the drift was carried forward. 

1 have read of many hundreds of thou¬ 
sands of pounds bcigg expended by Water 
Companies; but tlie whole of them would 
not produce such a supply of pure spring 
water as would result from the above plan. 
Berides, very little land would be damaged, 
and a great deal of land would, be bencfiti.'d 
by the drainage. I do not know how the 
vale of the Tliames is situated with regard to 
London, for I never was there; but I should 
think the reservoir should be phiccd so far 
up the vale of the Thames, that the water 
should flow from it into London, without 
having to be pumped up by engines. 

1 believe such a drift would not cost so 
much money per mile as would an open 
canal, taking in the expense of land, aque¬ 
ducts, bridges, &u., and it would be much 
less objectionable, for many obvious reasons. 
It would not interfere with any existing 
establishment; it woulii nut bn liable to in¬ 
undation by land floods, nor be dependent 
on the irregular supply of surface water; it 
would receive its supply from the pure 
spriiigH ill the bowels of the earth. 

I am, Sir, your obedient servant, 

Thomas Dkakin. 

Hlaenavoii, October 17,1812. 


OAS FROM SOAP-SUDS. 

A few years ago the immense quantity of 
soap-suds cnjployed in the city of Ubeims in 
preparing woollen stuffs was entirely lost. 
M. Houzeau Muiron conceived the idea of 
extracting from them the fatty matter, and 
of making an important application thereof. 
In fact, by submitting them to a regular 
purification, he has obtained a limpid ^il, 
with which he succeeds in preparing the 
soaps in demand in commerce, while the 
residue of this purification serves for the 
advantageous production of a gas for lighting 
a part of the city. 

The soap-suds collected in the shops, wliere 
they have become saturated with grease and 
the impurities of the tissues, arc poured to¬ 
gether into a large basin, which is capable of 
containing about 3,000 gallons. To decom¬ 
pose them, there is poured upon them 308 
pounds of mnriatic acid, or 154 pounds of 
sulphuric add, first diluted with its own 
weight of water, and the moss is rapidly 


agitated until the decomposition is com¬ 
plete. 

Shortly afterwards a froth is seen to form, 
which at tlie cud of twelve or eighteen hours 
is sufficiently well separated from the water 
upon which it floats. Four-fifths of this 
water is then run off, containing about one 
per cent, of sulphate of potassa, which is 
utilized either by evaimrating it in drying- 
houses, or by running it off upon dry earth 
exposed to the air, which, when suffidently 
charged witli the salt, is waslied. Directly 
after this operation, the basin is filled again 
with a fresh portion of soap-suds, which 
float-the fatty matter and permit it to be run 
off into a side tub. The product obtdncd 
is a mixture of unaltered oil, the odds, ani¬ 
mal matters, and a large quantity of water, 
which forms with them a species of hydrate. 
This water is disengaged by injecting several 
times into the mass a current of steam, whieh 
heats it and facilitates its evaporation. The 
fatty matter is then run off into a boiler, 
where it is submitted to a rapid ebullition, 
aided by continual agitation, which drives off 
the Inst portions of water. The product 
contains twenty or twenty-five per cent, of 
impure mutters, which colour it and render 
it turbid. To purify it, it is poured into 
basins of copper and mixed with two per 
cent, of concentrated sulphuric acid. After 
two days the limpid oil comes to the sur¬ 
face, while tlic impurities arc precipitated to 
the bottom. 

The oil is CQvcfuUy separated, and the de¬ 
posit, when filtered through cloths in a press, 
gives still a large quantity of oily products, 
• whidi are added to the preceding and made 
into soap by treating them with common 
soda. 

The residuum is black and very thick; 
from it M. Muiron proiluces the gas for 
lighting; but boforc introducing it into the 
retort, he licpiifies it by means of the einpy- 
reumatic oil obtained in the preceding opera¬ 
tion. 

The gas thus prepared is purified by lime, 
and the water from the washing contains suf¬ 
ficient cyanide of calcium for the prepara¬ 
tion of I'russian bine from if% by treating it 
with sulphate of iron and washing the pre¬ 
cipitate with muriatic acid. 

This gas possesses a considerable lighting 
power, and in order to apply it to tlie light¬ 
ing of the cstablisbraents scattered through¬ 
out the city of Rheims, M. Muiron has con¬ 
trived a manner of trimsporting it, at the 
same time simple, economical, and free from 
danger. 

F. Bouort. 

Jour, de Pliarm. et do Chim., May, 1842. 
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NOTES AND NOTICES 


ECONOMY OK KUEt. IN RAILWAY' KNOTNES. 

TIk* ('ouimis^ioiicrH for the Management 
of the Public Railways in liclgium, have 
lately directed much of their attention to 
the |)raelieal)ility of lessening the consump¬ 
tion of fuel iiiHtcani-engines. It is calculated 
that the heating of the boilers alone coiist- 
tutes nearly one-half of the wjiole expense 
of the trains on railways. The system par¬ 
tially introduced of late is based on the prin¬ 
ciple that.every head engineer shall be liable 
for the quantity of coals which he consumes. 
An accoaiit has accordingly been opened 
with each of them, in which the number of 
miles he traverses, and the precise time dur¬ 
ing which the locomotive is detained at the 
stations, arc entered. Every three months, 
a Board of Engineers investigates the ac¬ 
count, and determines the msiximum quan¬ 
tity of coal which ought to be allowed. The 
difference whicli is found, after deducting the 
actual consumption from the fiuiximuin fixed, 
sliows the amouikt of saving effected; and 
upon this difference the engineer becomes 
entitled to a premium of twenty-five per 
cent, on each hectolitre. Orders, varying 
from one to five hundred hectolitres, arc de¬ 
livered to the engineer once a montli; and 
these orders are his warrant for the receipt 
of coals at the several stations. There is 
another advantage, too, in this regulation; 
the detention at intermediate stations does 
not exceed the tiint^ allowed; for the whole 
cost of the fuel, which a prolonged detention 
occasions, becomes a charge if^on the engi¬ 
neer, let the cause be what it inay. The quan¬ 
tity of fuel requisite for getting up the sU'am 
forms the item of a separate account with 
the engineer; and the plan has this collateral 
recomiiieudation, besides—that it is a test of 
the care and trustworthiness of the parties 
employed. 


NOTES AND NOTICES. 

PcnrlM ,—Letters from Norway mention that there 
have heen found in the bed of the great stream that 
runs tlirotigh Jedderen, in the diocese of Christian- 
sand, and which from the cxccssivo heats became 
dry, a great number of bivalve shells containing 
pearls, some of wmeh were so large aud fine that 
they were valued nt OUL a piece. At the beginning 
of the 17th century, when Norway was annexed to 
Denmark, the government took the pearll fishery 
of this stream into its own hands, and the finest 
pearls were sent to Copenhagen to be deposited in 
the crown treasury. After this, the produce of the 
fishery became so low, that it did not pay the ex¬ 
penses, and it was abauduiied. It will now probably 
be resumed. 

Average Altitudes .—At a sitting of the Berlin 
Academy of Science, of the lltli July last, 11. Von 
Humboldt read a long memoir, upon the methods 
by wliieh the comparative and average heights of 
continents might be ascertained. From the calcu- 
iations of the learned gentleman, it appeared that 
llic average height of Europe was CIO feet, of North 


America CIA feet, South America 1,035 feet, and of 
Asia l.OAS feet. The whole of these calculations 
were grounded on the assumption that each chain 
(of inniinlaiiis was to be taken as a bilateral hori¬ 
zontal prism, and that each high level should be 
considered as a plain, and should be brought down 
to a comparison with the level of the surrounding 
country. A careful calculation proceeding on this 
footing, gave as a result that the mass of the Andes* 
chain in South America, including the whole of the 
fiat portion of the eastern borders, and the beautiful 
wooded heights uniformly distributed on those 
plains, and of which the level portion is exactly 
one-third larger than the upper levels of F.urope, Is 
only 48(i feet higher than the average height of the 
latter quarter of the globe. 

Steam Naeigalion said to he invented hu the 
Spaniards .—A letter from Madrid, xmbllshed in the 
Commerce French paper, contains an account of the 
discovery in the Uoyal archives of Salamanca, of 
authentic documents, proving what, has heretofore 
rested on vague tradition. The following exttaot is 
from a register kept by the Minister of the Marine ; 
—**ln 15'I2 Don Blasco de Garray, captain in the 
navy, (Caidtniiie de Vaisscau,) submitted to the ex- 
aiiiiiiation of the Emperor Charles Y. a machine 
moved by tlie steam of boiling water, by which 
ships, however large, could proceed on a calm 
sea without oars or sails. The Emperor ordered 
that a trial should he made, which took, place In the 
Hoads of Jhircelona on the 17th of June, 1.5*13, and 
succeeded ]>eTfectly. This experiment was tried 
w'ith a vessel of 200 tons burden, named Santisslma 
Trinidad, couiinanded by Captain Don Pedro de 
Lcarga, who luul arrived at Barcelona with a cargo 
of wheat. The Emperor Cliailes V. and his son, 
afterwards Phillip il., Don Enrique de Toledo, the 
Governor Don Pedro de Cardona, the Grand Trea¬ 
surer Havago, the Vice Chancellor Don Francisco 
Gralla, a great iiiuiibcr of other distinguished iier- 
801 IS of Castile and*Catalonia, and numbers of iiavaL 
ollicers, some on shore and some on board the 
vessel, were present at the attempt. Tlie Emperor, 
the Princes, and the other illustrious personages, 
were astonished at seeing the Ciise with which the 
machine moved the vessel; but the Grand Trea¬ 
surer Uavago thouglit it right to advise that the 
inveiitioii should not be adopted in the vessels of 
the State, because, according to his opinion, tho 
* machine ,was too com plicated, and would he too 
expensive, and there would be reason to fear an 
explosion of the boiler.” ** The special commission 
ordered to report on the experiment, confined 
themselves to stating, that a vessel moved by steam 
had first completed three Icagnes in two hours, and 
then a league in an hour, and that it could be made 
» to move twice as swifrly as a commoli rowing {^al¬ 
ley. The Emperor did not pay any more attention 
to the invention of Don Blasco de Garray, but ho 
presented him with 700,000 niaravcdis, aud pro¬ 
mised to raise him successively to the higest rank 
in the Spanish navy. The lute M. llaynouard, of 
the Academie Franyaise, has left among his papers 
a ballad in honour of Garray, which was sung in 
the streets of Barcelona in 1542.”—X'fwies. [All this 
wc have seen before; it is of most plausible cir¬ 
cumstantiality; but, nevertheless, until we have 
something belter than the authority of an anony¬ 
mous letter from Madrid,” for tho existence of 
the “ authentic document,” said to exist in the 
Hoyal archive.s of Salamanca, and for the correct¬ 
ness of the version here given of them, we must 
take leave to consider the whole affair as but an 
ingenious fiction.—Ed. M. M.] 

Intending Patentees may be supplied 
gratis with Jnstmetions, by tuapUcatim (post' 
paidj to Messrs, J. C. JdoSartam and Co,, 
166, Fleet~street, by wham is kept the only 
COUFLBTE ReGISTBT OF PATENTS EZTAMT 
Jnm 1617 to fA# presenttme). 
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MR. BAGCiS S CARBOMlti ACID-GAS ENOINB. 

[Patent dated February 9,1842. Specification enrolled August 9,18(2.] 


The theory of llic new power engine, 
which we have now to bring under the 
notice of our readers, is principally based 
on the discoveries of modem chemistry; 
and it may be as well, in a few words, to 
advert to these discoveries, 1[>efore enter¬ 
ing into the details of Mr. Baggs’s appli¬ 
cation of tbera. 

It is generally known, that many of 
those gases, which were formerly deemed 
permanently aeriform, arc not so in fact, 
an alteration in their physical constitu¬ 
tion being readily effected by specific va¬ 
riations of pressure and temperature. 
Carbonic acid gas assumes the liquid 
form under a pressure of atmospheres, 
or 540 lbs. to the inch, at a temperature 
of 32^ Ammoniacal gas becomes liquid 
under a pressure of (>'5 atmospheres, at 
the temperature of 50°; and very slight 
increments of heat are sufficient to exalt 
the elasticity of these bodies to such an 
extent, as to render them competent 
agents for the movement of machinery. 

Attempts have accordingly been made 
to substitute their powers for those of 
steam, but, as yet, with no successful re¬ 
sult ; the failure being mainly attributable 
to a want of economy in their production. 
Now, if we could manage, Inr any means, 
to recover these gases after they had 
done duty in the cylinder of an ordinary 
engine—if we could only save them from 
running to waste, cause them to perform 
their office over and over again, and ef¬ 
fect all this at a small expense, it will be 
obvious that the great difficulty which 
has stood in the way of previous expefi- 
mentalists would be avoided, and we 
should have at command an exceedingly 
cheap and portable pow'cr. This, then, 
is w'hat Mr. Baggs has done; or, at 
least, slmwn the means of doing. 

Mr. Baggs proposes to generate the 
gas through the medium of a fixed acid 
and a carbonate of the volatile alkali. 
For instance: by pouring phosphoric 
acid upon carbonate of ammonia, phos¬ 
phate of ammonia is produced, and car¬ 
bonic acid gas is driven offi; and by subject¬ 
ing this phosphate of ammonia to heat, it 
is decomposed,'ammoniacal gas is libe¬ 
rated, and the phosphoric acid originally 
employed in the first part of the process 
remains behind. Here, then, is the re¬ 
generation of one of the materials by the 


aid only of a small quantity of fuel; and 
the recovery of the other is even more 
simple. The carbonic and ammoniacal 
gases, produced as above described, after 
performing the office of steam in an ap¬ 
propriate engine, are allowed, by virtue 
of their non-elasticitv, to rush into an 
exhausted receiver, where they no sooner 
come in contact thanfimmediate condens¬ 
ation ensues, with the reproduction of the 
exact quantity of carbonate of ammonia 
destroyed in the commencement of the 
process. 

^t will be observed that there arc but 
three proximate elements concerned 
throughout—phosphoric acid, carbonic 
acid, and ammonia, which, by the con¬ 
secutive influences of chemical affinity 
and caloric, are made to undergo a defi¬ 
nite series of actions amongst themselves, 
with the resulting evolution of an enor¬ 
mous mechanical power. 

• With regard to the acid employed, 
Mr. Baggs docs not consider it to be es¬ 
sential that the phosphoric should be 
used; any fixed acid will answer the 
purpose, and the boracic and sulphuric 
acids are offered as examples. The 
question of preference is one of economy 
alone. Phosphoric acid is one of the 
principal constituents of bones, and the 
process for its extraction is sufficiently 
simple. Boracic acid is found native, 
and^may also be obtained in abundance 
from borax. Sulphuric acid, it is w'ell 
known, is plentiful enough; and with 
reference to the other ingredient, carbo¬ 
nate of ammonia, the sources* of its sup¬ 
ply are perpetual, cheap, and abundant. 

Supposing the invention to be applied 
to a locomotive, Mr. Baggs proposes to 
adopt the following routine. At any 
given station or line of stations, proper 
arringements are to be made for carrying 
on the manufacture of the gases in the way 
we have described. As the latter arc 

{ )roduced they arc to be condensed into a 
iquid form, either by the chemical process 
of Dr. Faraday, or by the mechanical 
method of compression, which originated 
w'ith Sir M. Isambard Brunei. The two 
liquids thus obtained would form the 
only load which the engine would be re¬ 
quired to carry; and the carbonate of 
ammonia would be re-formed on the road 
as%e liquids w’ere expended. All the 
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MR. BAOOS’S CARBONIC ACID-GAS ENGINE. 


Other parts of the process are to be con¬ 
ducted at the station. The engine itself 
is ))roposed to be constructed in the man¬ 
ner represented in the accompanying en¬ 
gravings. 

I'ig. 1 is a sectional elevation; C C C 
are a series of wrought iron tubes charged 
with liquid carbonic acid. * The screws 
arc very firmly connected together by 
screws and tie-bolts, and are subse¬ 
quently rcnderc'd perfectly sound in all 
the joints by soft solder. B is a screw 
valve fur permitting and regulating the 
escape of the carbonic acid. K is the in¬ 
duction pipe, which establishes a com¬ 
munication between the tubular reservoir 
C (J C, and the cylinder I). Before the 
gas, however, is allowed to enter the 
cylinder, it is made to play round a li¬ 
mited portion of the circumference of the 
condenser K E E. F F arc the eduction 
j)ipes leading from the cylinder D to the 
condenser. (The valve gearing is not 
shown in the engraving, as it is the same 
as that usually employed.) 

Fig. 2 is a plan of the engine. A A 
is a tubular receptacle for liquid am¬ 
monia, similar in its general arrange¬ 
ment to that used fur carbonic acid. 
G is the valve, and II the induction 
pipe for the ammonia. This latter is 
arranged in the same way as the in¬ 
duction pipe for carbonic <icid, and the 
ammoniacal gas is made to circulate 
round another portion of the circumfer¬ 
ence of the condenser E E E. 

To throw the engine into action, after 
it is charged with the two liquids, it will 
be only necessary to open the valves B 
and O; the carbonic acid and animopia 
will immediately flash from the reservoirs 
in the form of gas through the induction 
pipes K and U; flowing into their re¬ 
spective cylinders, and thenpe escaping 
throug\i the pipes F F into the condenser 
£, where they will enter into combina¬ 
tion. IT 

The condensation of the gases in E, 
will be attended by the evolution of a 
great quantity of caloric, and, in order 
to reduce the amount of this in the con¬ 
denser, as well as to increase the elas¬ 
ticity of the gases before they enter the 
working cylinders, the induction pipes 
are made to embrace the condenser. 

By the transfer of caloric (thus effected) 
from the interior to the exterior of the 
condenser, the pressure within will be 
lessened, and that without iucreased, the 


power being thereby nearly doubled. 
When the stock of liquid material is 
consumed, it is to be replenished at the 
station; and the carbonate of ammonia is 
to be withdraw'ii from the condenser, 
E E E, by the removal of one of the 
hemispherical ends which arc shown in 
the drawing. 

Another mode of employing the con¬ 
denser, which Mr. Baggs points out, is 
by eflecting a solution of the salt which 
it contains, and allowing the liquid to 
flow' out. 

In fig. 3, is shown a contrivance for 
preventing the escape of any ammoniacal 
gas into the atmosphere. L is the piston 
rod: P F the stufling-box; M M is 
an air light, flexible tube, capable of ex¬ 
tension or contraction, and fixed at one 
etid to the stuffing-box P, and at the 
other end to the head of the piston rod 
L. If any gas escape between the piston 
rod and the stuiling-box, it will imme¬ 
diately flow down the tube N into a 
(quantity of muriatic acid contained in the 
’Vessel O, where it will be absorbed. A 
muriate of ammonia will be thus formed 
w’hich may be removc'd at intervals from 
the vessel (). 

A still better method of promoting the 
escape of both the gases would probably 
be, to form a similar elastic covering 
round both piston rods, and establish a 
free communication between them both to 
the condenser. 

Some mechanical difficulties may very 
likely arise in the course of w urking out 
Mr. Baggs’s ideas, but none which the 
perfect workmanship, for which our en¬ 
gine factories arc so justly celebrated, 
does nut justify us in expecting will be 
overcome. The invention we consider 
sound in principle, and hope soon to sec 
it applied on such a scale of practical 
magnitude, as will effectually determine 
the question of its practical utility. 

nocTou payeune’s method of pdri- 

PYING THE AT.MOSP1IERB OF A DIV¬ 
ING IIECr.. 

Sir,—Of all thp wonders of the present 
age, there is, perhaps, not one that has 
attracted more universal attention than 
the fact, proved by Dr. Payerne, that a 
man may exist several hours below' water 
without having any communication what- 
ewwith the external atmosphere, and 
It ROt being altogether known how' the 
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doctor purities the air, which, like other 
men, he must vitiate by respiration, I 
beg the favour pf your giving publicity 
in your journal to the following remarks, 
lest, from the desire that now' 3o univer¬ 
sally exists of applying to practical pur¬ 
poses whatever discoveries arc made in 
science, any one should think of repeat¬ 
ing Dr. Paycrnc’s experiments with such 
means only as he apcears to avail him¬ 
self of. • 

It is well known that Dr. Payerne 
takes with him into the diving hell an air 
pump, and a vessel containing cream of 
lime and potash, and that he has there¬ 
fore all the requisites for abstracting frtim 
the air the carbonic aci<l gas generated 
by respiration; but that body being form¬ 
ed by the combination of the oxygen of 
the air with the carbon of the blood, the 
question arises, how does he rephace the 
oxygen consumed? It is evident, that 
if it be not restored to the air, the func¬ 
tions of the lungs cannot be propt^rly per¬ 
formed, and death must soon en:?ue. , 
Chemical science does not show how' 
the oxygen could be extracted from the 
carbonic acid gas generated anil ab.sorbed 
by the lime, nor does it appear how it 
could be obtained from the water in suf¬ 
ficient quantity for use, even supposing the 
apparatus u.se«l for decomposing w.ater to 
be at hand, and tliat the hydrogen could 
be got rid of, and it therefore seems to me, 
that it must be taken into the bell in a 
compressed form in some part of the 
doctor's apparatus. Supposing this to 
be the case, the expense of the applica¬ 
tion of Dr. Payerne’s discovery to the 
common (living bell, compared with that 
of the air pump, may readily be ascer¬ 
tained by those who arc familiar v/ith the 
use of that instrument. 

An adult consumes about l*2/> cubic 
feet of air per day, equal to 2.5 or 20 cubic 
feet of oxygen, or rather more than I 
cubic foot* per hour, and this quantity 
cannot be made and compressed into a 
vessel at a less expense than 1 s. per cubic 
foot. To the expense of the gas is to be 
added that of the apparatus, such as the 
air pump, vessels to ^ntain the gas, &c.; 
but it appears to me, that if, instead of 
the air pump that is used in the bell for 
forcing the air through the lime, a silk 
bag moving in a frame were adopted, a 
fuynorc efficient machine would uc ob- 
tal9fed at a considerably less cxpensii To 
exhaust a vessel of its air, such as the re¬ 


ceiver of an air pump, a machine capable 
of resisting great atmospheric pressure, 
• and of great powers, is absolutely neces¬ 
sary ; but where the pressure on the in¬ 
side and the outside is the same, no such 
strength or power can be required—even 
a common pair of bellows would, I should 
think, answer every purpose required. 

Dr. Payerne’s method of purifying the 
atmosphere of a diving bell is a very in¬ 
genious and a highly philosophical appli¬ 
cation of chemical science, and ouc that 
will afford the means of definitely ascer¬ 
taining the effect of respiration on the 
atmosphere; .my attempt therefore, on 
his part, to throw' the veil of mystery 
over that which he has done, can have no 
other effect than to detract from the praise 
he is so justly entitled to.* 

I* • C. 

Loudon MocUantos’ Institution, 

November S, 181'J. 


now TO MAKE AN ALLOY OT LEAD AND 

IRON ItT THE ELEi TKOTYrE TROOESS. 

Sir,—Von expressed an opinion, a 
short time back, that no perfect alloys of 
any of the metals have as yet been per¬ 
formed by the electrotype process. Now, 
I have di'posited on copper an alloy of 
load and iros, tw'o of the most difficult 
metals to make an alloy of; and, as it 
may be interesting to some of your read¬ 
ers, T will describe the very simple pro¬ 
cess of doing so. 

In a nitric solution of lead I put a so¬ 
lution of sulphate of iron (copperas;) the 
solution was cold, and nut very strong; 
—when the solution was too strong, the 
sulphate of lead did not precipitate, but 
became a black liquid, which did not 
answer. The liquor remaining, after 
the sulphate of lead has been precipitated 
in white powder, is the solutiorf contain¬ 
ing sufficient iron and lea^l to electrotype 
with. The alloy was much harder than 
lead—^would not melt at a strong heat, 
considerably above the temperature that 
lead melts at—^and was magnetic, yet 
could be cut with a knife. The most 
singular part of the circumstance is, that 

* Out correspondent Is evidently not aware that 
Dr. Payerne has taken out a patent for liis inven¬ 
tion (in the name of Mr.Vi;;cr8,) the time for lodging; 
the specincatiou of wliirh has not yet elapsed. Dr. 
Payerne, therefore, is doing no more than prudently 
availing iiimself of the time allowed by law for spe¬ 
cifying Ills invention.— £o. M. M. 
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the two most unmanageable metals, to 
make alloys of, can by electricity become 
the most manageable. 

I am. Sir, &c., M. 

Bin. LUCT's substitute fob the FliY- 
WIIEEn. • 

Sir,—I am obliged to your corre¬ 
spondent “ sr.” for referring me to 
the work where Mr. Lucy's improve* 
ments on the steam-engine is fully de¬ 
scribed. It has no fly-wheel whatever, 
it appears, but in place of it there is a 
cogged-wheel made fast on the crank 
shaft, the diameter about twice the length 
of the throw of the crank; and this wheel 
takes a smaller wheel, made fast to the 
axle of a second crank, which latter is 
one half the dimensions of the former, so 
that two revolutions of the large wheel 
will make the small w'hcei give four, 
h'arther, there is a connecting rod f*ind 
beam to the second crank, and a cylinder 
and piston rod at the other extremity of 
the same, which cylinder has a bottom 
but no top, and is the pneumatic appara¬ 
tus for equalizing the motions, for which 
purpose the arrangement is admirably 
contrived. A little consideration will 
show, that the pressure of the atmosphere 
acting on the piston of the second cylin¬ 
der, will make the main cratfk pass the 
centre by a simpler arrangement than 
would be required with a double engine; 
and I am surprised that your correspon¬ 
dent should have expressed himself in 
the manner he has done, relative to this 
improvement, which appears to me to be 
one of greater consequence than any- 
which has been made in the crank engine 
for many years. Your correspondent 
admits that Mr. Farkes’s authority, as far 
as the stating of faets is concerned, is un¬ 
questionable ; the same also with respect 
to Mr. Scott Russell. Now the* latter 
gentleman admits that the increased work 
of each pair of stones w'as in the propor¬ 
tion of 56 to .52, and Mr. Parkes states 
that an additional pair had been put up 
in the mill. And these, be it observed, 
are not inferences but naked facts; and 
your correspondent himself admits that 
the friction with the new contrivance 
must be, as no doubt it is, considerably 
greater than the friction with the fly¬ 
wheel. 'Why then, let me ask, can he 
doubt the inference drawn by Mr. Parkes 
from these data, that the power of the 
engine is considerably increased, and 
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fully to the extent of 11 per cent ? But 
our correspondent contends, that if such 
c a fact it is incumbent on Mr. Parkes 
to prove (as the increased power, he says, 
could come from no other quarter), 
that there must be less friction in 
the new apparatus than there was with 
the old fly-wheel. 1 do not consider 
this a very logical conclusion, for it 
amounts to this, that unless he proves 
an impossibility, his facts must go for 
nothing. Mr. Parkes, according to .is 
notion, must connect his facts with y^ur 
correspondent’s conclusions, while at the 
same time he will not connect his mathe¬ 
matical conclusions with the facts which 
he admits arc undeniable, lie expresses 
himself also in a strange way, with respect 
to the statement made by Mr. Scott 
Russell; as for instance, that he is sur¬ 
prised he should have stated such and 
such facts, doubts whether he knew the 
bearings of them, that it is to be regretted 
that he did so, &c. Why, did your cor¬ 
respondent expect that Mr. Russell would 
hsf^c acted so disingenuously and impro¬ 
perly, as to be deterred from stating facts 
even had they gone counter, as they have, 
in this instance, to his own published 
opinions ? 

One example of the mode in which 
your correspondent draws erroneous con¬ 
clusions from facts worth nothing is 
particularly deserving of notice. No 
doubt a hundred apples purchased at the 
market will not, with any newly disco¬ 
vered' basket deliver J 11 apples at 
home; but he concludes from this that 
another hundred apples sent home in 
another description of basket, could not 
deliver less than the hundred. With 
holes in the basket, for instance, there 
might be several lost, and but 80 deli¬ 
vered. The analogy is anything but 
complete; mathematicians are not bound 
to connect mathematical facts with 
''practical ones; but practical facts, accord¬ 
ing to his views, must be proved not to 
vary from mathematical ones; while at 
the same time it is admitted, that all the 
elements connected with the practical 
fact arc not embraced in the other case. 

In conclusion, 1 should be glad to know 
your correspondent ** M’s.” opinion on 
Mr. Lucy's improvements; 1 mean whe¬ 
ther he would think there is any loss hy 
such an arrangement of crank mo^ 
ments. ^ 

I am, Sir, 

A Looker on. 
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ox THE COHSTRVOTION AND USB OV COMMUTATION TABLES, TOR CALCULATINO 


THE VALUES OP BENEFITS DEFfeNDINO OV LIFE CONTINGENCIES. 

fWe find it will be more convuiiient. Instead of the notation proposed in onr first paper, (p. 42S,) to 
represent the indicatioiis of tin* table of mortality, to make use of tlie following, which will therefore be 
adhered to in tlic remainder of those papers. We shall employ /, nith the age attached, not as a suffix, 
but enclosed in parentheses, to denote the number who attain each age. Thus, the numbers represented 

by the table to attain the ages 0, 1, 2, 2,. x years, will be respectively denoted by 1(0), I(l), 1(2), 1(3), 

.../(«). And hence, the iiumbor who die in their 1st year will he denoted by/(O) ~ /(I) 

3nd . /(I) — 1(2) 

3rd . /(2) — /(3) 

xth . f(x—1) — t\jc) 

(x+l)th . /(«) — /(x+I) and so on.] 

Part*ll.—Description and Properties of the Tables, 


We propose in the present paper to 
describe the Commutation Tables, ex¬ 
plain their construction, and show the al¬ 
gebraical properties that belong to thfim 
in virtue of that construction. ' We refer 
for illustration to the Table contained in 
the two following pages. 

The Table consists, it will be seen, of 
two side columns containing the ages, and 
five inner columns, headed D, N, S, M, 
and R, respectively. Thcn^ is another 
column headed C, which is essential to 
the theory of the tables, and the prope^ 
place for which, if inserted, w'ould be bc- 
tw'een columns S and M. But as this 
column is not required in practice, it is 
never exhibited. The letters D, N, S, &c., 
are chosen quite arbitrarily, and have no 
reference to the signification of the co¬ 
lumns at the head of which they are 
placed. 

The number in any column, opposite 
to any age, is denoted by the letter at the 
head of the column, w'ith the age attach¬ 
ed, enclosed in parentheses. Thus,lhe 
number corresponding to age 20 in co¬ 
lumn D, for example, is denoted by 
T) (20), in ^olumn N, by N (20), and so 
of the other columns. If the age be at, 


the corresponding numbers are denoted 
by 1) (®), N (a?), &c. 

The columns arc constructed as fol¬ 
low's : Take any ago, 20, for example. 
The number in column I), opposite age 
20, is rqual to the product of the num¬ 
ber represented by the mortality tablp to 
attain thb age 20, into the present value 
of one pound due at the end of 20 years. 
So that the algebraical expression will 
be, 1)(20) =»/(20)o*“. 

And generally, the number corres¬ 
ponding to any age in column D, is equal 
to the number w'ho complete that year of 
their agi', multiplied bv the present value 
of one pound due at the end of as many 
years as arc equal to the age. Hence, 
the general expression for the value of 
the numbers in column D will be, 

D (.r) I r denoting any age. 

Ilcncc also, if the age be 0, we have, 

D (^) — I (0) o" — /(O), since w® = I. 

That is, the first number in column D 
is equal to the radix of the Mortality 
Table. 

Column N is formed from column D, 
by inserting opposite each age in N the 
sum of the numbers opposite all the 
higher ages in D. For example, 


N (20) = H (21) + D (22) + D (23) + &c. to the end. 
N (21) « D (22) + D (23) + I) (24) + &c. 

So that the expression for the general term of this column is 

N(x) = D(x +1) (*+2) + D(« + 3) + &c. , 


X, as before, denoting any age. 

It follows from this that the last N in 
the Table is 0. For, since N (x) =■ 
^(x-l-l) H-.. .., if 3: be the highest age, 
D (x+1) and all the foyowing terms va¬ 
nish, since there arc no survivors at the 
ages denoted by ar+1, &c. Also, the 
first N in the Table is equal to the sum 
of all the D's except the first; or N (0) * 
D(l) + P(2) + D(3) + .... 

Column S is formed by inserting in it, 
opposite each age, the sum of the num¬ 
bers in N, opposite that age and all the 


higher ages. The expression for the ge¬ 
neral term is, therefore, 

S(»0 =N(a) + N (x+ 1) + N(jf ■►2) + &c. 

* By an expression for the general term of a 
aerieSp is meant, an expression In wliich a variable 
quantity is introduccil, and which, by ftiviriff any 
particular value to the variahlc, i^ivea the term of 
the scries correspoudiiiff to that value. Thus. In 
the above general expression, D( 
which denotes the is the variable; and if we 
give to it a particular value, we have immediately 
the term of the .series corresponding to that value. 
For instance, if the expression liecomes, 
D{20)^ /(20)t»a»; 

and this is the value in column D corresponding to 
age 20. 







440 ON THE CONSTRUCTION AND USE OF COMMUTATION TABLES. 

COMMUTATION TABLE.—SINGLE MALE LIFE. 

ftOVEUNMENT RATE OF MORTATifTY.—INTEREST 4 TER CENT. 


gc. 

D. 

N. 

S. 

M. 

R. 

Age. 

0 

10000*0000 

189251*1911 

3483123*3173 

2336*18113 

.57621*69.308 

0 

1 

9431*1674 

179820*.3237 

.329.3871-8262 

2152*26386 

.5.5285*21195 

1 

2 

8905*8830 

170911*1107 

31110.5l-.5025 

1989*71684 

53132-94809 

2 

3 

8434*3219 

162180*1188 

2913137 0018 

1860*68958 

51143-23125 

3 

4 

8008*6623 

1.51171*4.565 

2780650*91.30 

1759*42701 

49282-54167 

4 

0 

7620*6991 

1168.50*7.571 

262618.5-4H65 

1679*48959 

17.523-11466 

5 

G 

7264*0029 

1.39586*7512 

2179.3.31*7294 

1615*89696 

45843-62507 

6 

7 

69;{3*44.51 

1.326.5.3*.3091 

2.339717-9752 

1564*72403 

■44227-72811 

7 

8 

6623*2532 

126030*05.59 

220/094*6661 

1.521*20284 

42663*00408 

8 

9 

6330*0451 

119700*0105 

2081061*6102 

1182*73560 

41111*80121 

9 

10 

6051*060.5 

113618*9.500 

1961.361*r)997 

1147*21386 

39659*06564 

10 

11 

5785*5704 

107863*3796 

1817715*6497 

1414-45703 

38211*85178 

11 

12 

5532*5360 

1023.30*8136 

17398.52*2701 

1.383*94 150 

36797*39175 

12 

13* 

.5‘29l*.3215 

97039*5191 * 

1037521 ••126.> 

1.355*52288 

3,541.3*1.5025 

13 

11 

5061*0571 

91978*1620 

1510181*9071 

1328*76796 

.34057-927.37 

14 

15 

4839*8510 

871.33*6080 

1448503*4154 

1.302*22087 

32729*1.5941 

15 

16 

4626*0186 

82512*.5894 

1361361*8.374 

127I-.53377 

31426*93854 

16 

17 

4117*5780 

7809.5*0111 

12788.52*2480 

1244*01695 

30152*40177 

17 

18 

4213*8385 

7.3881*1729 

120075/*2.366 

1210*184.31 

2a908*.38782 

18 

19 

4014*0326 

69867*110.3 

1126876 0037 

1172*41914 

27698*20351 

19 

20 

3818*9.591 

66048*1809 

1057008*9234 

1131-76185 

26.525*75137 

20 

21 

3629*2895 

62118 8914 

990960*7425 

1088*97492 

25393*99252 

21 

22 

3412*7376 

58976*1538 

928511*8511 

1012-01100 

24305*01760 

22 

23 

3264*0617 

.5.5712-0921 

8695(55*697.3 

995*74790 

23263*00660 

23 

24 

3091*1061 

52017*9860 

813853*6052 

951-.33340 

22267*25864 

24 

2.5 

2932*9909 

•19681*1.9.51 

7012.35*6192 

909*22226 

21.315*92524 

25 

26 

2780*7510 

16901*2111 

711.550 (5211 

869*79274 

20406*70298 

26 

27 

2639*0772 

41265*16.39 

661616-.38.30 

835*06793 

19536*91024 

27 

2H 

2505*0.301 

11760-1.3.38 

620.381*2191 

802*52378 

18701*812.31 

28 

29 

2378*0529 

393.32*0809 

578621*08.53 

771*89394 

17899*318.53 

29 

30 

2257*6521 

.37121*4288 

539239*004 1 

742*95073 

17127*424.59 

.30 

31 

2113*4127 

34981*0161 

502114*5750 

7]:i*.5500.5 

16384*46786 

31 

32 

2031*9211 

32946*0950 

1671.33*5.59.5 

689*49752 

15668*91781 

32 

33 

1932*0753 

31011*0197 

431187-1615 

. 664*91786 

14979*42029 

33 

31 

18.34*6160 

29179*1037 

10317.3-4418 

641*76920 

14314*50243 

.34 

3.5 

1712*1788 

27437*2249 

373991-0411 

619*89412 

13672*73323 

35 

1 36 

1651*.319.3 

2.5782*87.56 

346556*81(52 

599*07143 

1.30.52*83911 

36 

Ea 

1570*6.596 

21212*2160 

.320773*94(:6 

579*0105.5 

]2153*707(»8 

37 

38 

1190*8889 

22721*3271 

296561*7246 

559*64988 

11874*7.5713 

38 

39 

1411*7^80 

21306*0191 

27.3840*397.5 

540*81084 

11315*10725 

39 

40 

1.342*1355 

19961*4830 

252.533*7784 

622*65027 

10774*29641 

40 

41 

1273*0650 

18691*4186 

232569*2918 

505*20029 

10251*64614 

41 

42 

1207*77.53 

17483*01.33 

21.3877*8702 

488*87461 

0746*44585 

42 

43 

1145*6257 

16338*0176 

196394*2.329 

473*17792 

9257*57124 

43 

14 

1086*6545 

15251*3631 

180056-2153 

458*26918 

8784-39.332 

44 

15 

1030*6715 

14220*6916 

164804-8522 

444*08057 

8.326-12414 

45 

46 

977*1798 

13243*2118 

160584-1600 

430*33017 

7882-04357 

46 

47 

g27'.3068 

12315*9050 

137340*9488 

417-952.56 

7451-51340 

47 

48 

879*4023 

1M36*.5027 

12.5025*0438 

405*71372 

7033-56(184 

48 

49 

833*5711 

10602*9316 

113.588*5411 

393*70562 

6627-81712 

49 
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TABLE CONTINUED. 


Age. 

D. 

N. 

a. 

M. 

R. 

Age 

50 

789-5001 

9813*1312 

10*i985*600.5 

381*695:10 

6-2:11*11150 

50 

51 

746-9195 

90;,0-r)117 

93172*1783 

:169-17976 

5852-11620 

51 

52 

705-1776 

8361*3311 

84105*6666 

.356*16560 

5182-96614 

52 

5:i 

661-7128 

7690-6213 

75714-.332.5 

.313*12301 

.5126-50084 

53 

51 

625 1090 . 

7071-2123 

68047-7112 

.129-38.523 

4783-:i77HO 

54 

55 

587-3511 

6183-8609 

(i0976-4989 

315-:i8161 

4453-99257 

TiS 

56 

550-6111 

59.33-2108 

54192-6.380 

301*26191 

41.38-61093 

56 

57 

515-2537 

5117-9661 

48.5.59-1182 

287*0529.5 

.38.37-31902 

57 

58 

481-3810 

19.36-5851 

43111-4.521 

272-99761 

.3550-29607 

58 

50 

119-1615 

1487-1236 

38201-8670 

259-29288 

.3277-29816 

59 

60 

118-5753 

4068-8183 

33717-4 i:i4 

215-98204 

3018-00.558 

60 

61 

389 8161 

3679-0319 

29618-.5951 

23.3-32228 

2772-02:154 

61 

62 

362-7862 

.3316-2157 

2.5969-5(i32 

221-.>8190 

2.538-70120 . 

62 

63 

337-2557 

2978-0900 

2265.3-317.5 

209-70782 

2317-11626 

63 

61 

312-7669 

2666-2231 

19671-.3275 

198-19033 

2107-70844 

61 

65 

289*2939 

2376-0292 

17008-1044 

186-74680 

1909-51812 

65 

66 

266-8385 

2110-0907 

14631-17.52 

175-11815 

1722-771.32 

66 

67 

244-8012 

1865-2895 

12.521-0815 

] 63-61.386 

15I7-.3.5.317 

67 

68 

223.8080 

1611-1815 

l(Ui.55-7950 

152-06610 

1.383-70931 

68 

69 

203*8598 

11.37-6217 

9014-3i;i5 

110-72583 

1231-61.321 

69 

70 

181*9140 

12.52-7077 

7576-0918 

129-62088 

1090-91737 

70 

71 

166-9336 

1085-7711 

6323-9841 

118-75251 

961-29619 

71 

72 

149-9696 

935-8015 

5238-2100 

108-20901 

812-51398 

72 

73 

134*1890 

801-6155 

4:102-4055 

98-19656 

734-33195 

73 

71 

119*7010 

681-9115 

.3.500-7900 

88-87269 

6.36-13839 

71 

75 

106-3778 

575-33:165 

2818-87847 

afl-1.50lt 

.547-26570 

75 

76 

91-11921 

481*11441 

22i:i-31182 

71-98:1.3.3 

467-11.526 

76 

77 

83-30894 

398*10547 

1761-9:1011 

64-79.300 

;i9.5-1319.3 

77 

78 

73-11608 

:324*989;i9 

1:163-82191 

57-80133 

330-33893 

78 

79 

63-41526 

261*57413 

• ] 0:18-83.555 

50-91567 

272-.53160 

79 

80 

54-36266 

207*21147 

777-26142 

41-.30211 

221-61892 

80 

81 

15-97142 

161*24005 

570-01995 

.38-00176 

] 77-31681 

81 

82 

38-23230 

120*00775 

408-8&990 

.32-0.3076 

];W-.31.505 

82 

83 

3t-33915 

91*06860. 

285-80215 

26-60808 

107-28129 

83 

81 

25*24143 

66*42417 

194-1.3355 

21-71872 

80-67621 

84 

85 

19*83120 

46*59297 

127-709.38 

17-27013 

58*95749 

85 

86 

15-13619 

31*45618 

81-11611 

1.3-.34 115 

41*68106 

86 

87 

11-05317 

20-103011 

49-6.5'.)9:i 1 

9-84360:1 

2H-.33r»614 

87 

88 

7-702274 

12-700737 

• 29-256923 

6-917.542 

18*49:1011 

88 

89 

-5-11.3615 

7-.587122 

16-.55618G 

4-62.5125 

^1*575409 

89 

00 

3-249834 

4*337288 

8-9G9061 

2-958021 

6*950.344 

90 

91 

1-946.519 

2*3907.39 

4-631776 

1-7797.30 

3*992323 

91 

92 

1-1529.56 

1*237783 

2-211037 

1-061004 

2*212593 

92 

93 

*6407773 

•5970057 

1-00:3254 

•5931702 

1*151.5892 

93 

94 

•3.327112 

• *2642945 

•1062485 

*3097495 

*.5581190 

94 

95 

*1605972 

•1036973 

*1419540 

•1.501.320 

*2486695 

95 

96 

*0716510 

•0320162 

*0.382567 

*0076627 

*0982375 

96 

97 

*0258357 

•0062105 

*0062105 

*0246032 

‘0:405748 

97 

98 

•0062105 

•0000000 

•0000000 

*0059716 

*00.59716 

98 
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And it difFers from I> in including, at their age, by the present value of one 

each age, the number corresponding to pound to be received at the end of a 

that age in the preceding column. It ifumbcr of years, which is equal to one 

follows from this, that the last S is 0, more than the age in question. Thus, 

and that the first S is equal to the sum of C (0) “ [/ (0) — I (1)] v 

all the numbers in column N. C (1) = [/ (1) / (2)J o®, and so on. 

The three columns just described arc And the expression for the general term 
called the annuity columns. * The re- will be C(a?) = ^ 

maitilng three arc called the assurance Column C, as already remarked, is 
columns. The last named we now pro- not shown in the table. It is used only 
cced to uoscribe. for the construction of column M. And 

Column 0 is formed by inserting op- M is derived from it precisely as S was 

positc each age, the product of l:he num- derived from N. So that the expression 

her who die in the following year of for the general term of this column is, 

M (®) = C (.t) + C (« + 1) t C+2) + &c. 

Column It, also, is formed from M, formed from C; and hence the expres- 
in exactly the same manner as M was sion for its general term is, 

R (a?) = M (a?) + M (a? + 1) + M (a? + 2) + &c.* 

We proceed now to demonstrate a few that subsist in virtue of the mode in which 
of the algebraical properties, and relations the table has been constructed, without re- 
amongst each other, that belong to the num- fercncc to what the numbers employed 

bersin the diflerent colutnns. These will in that construction denote, 
be useful for after refiTence, w'ith a view Among the algebraical relations must 

to which we shall nuinl>er them as we go be j;lasse(l those which we have just seen 

along. to subsist; w'hich, therefore, we here re- 

By algebraical properties and relations peat, for the convenience of reference, 
we mean those properties and relations 

D(.r) =/(.i.) r' . 

C(a?)--[<(*)-f (a? + H. 

N (r) « I) (x + 1) + 1) (.r + 2) + D (a? + 3) +, &c. 

S (r) =* N (a) N (ar + J ) + N (a: + 2) f, &c. 

M (x) - C(.i:) + C (r + 1) + C (r + 2) +, &c. . 

R (a?) as M (a) + M (a + 1) + M (.r + 2) +, &c. 

In what follows, we call .r the present that it shall not exceed the difference be- 
age. And since, in the above expres- tvreen U! and the oldest age in the Table, 
sions, denotes any age, we may substi- so that x + n may not exceed that age. 
tute for it x + n, the only limitationt Making this substitution, then, the above 
tliat we make with regard to n being, > etjuations will still hold, and we shall have 

D (j* + w) - f (.i: + n) w' . 

C(.r + ») =[/(.r + «) ” /(aj + n + 1] i>* . 

N (a; + a) = 1) (.r + n + 1) + D (.r + a + 2) +, &c 
S (a* + a) = N (.r + »*) + N (x + a + 1) +, &c.. 

M (x + a) = C (x + a) + C (x + a + 1) +, &c. 

R + a) = M (x + a) + M (x + af + 1) +, &c. 

It thus appears, that the nth term in column N, expresses the sum of all 
from the present age, in columns S, M, the terms after the ath, from that age in 
and R, expresses the sum of the nth and column 1>. If w'c wish the sum of the 
following tertns from the same age, in nth and following terms in D, we have 
columns N, C, and M, respectively; and only to write x — ] for a in the first of 
that the ath term from the present age, the expressions (1), which then becomes, 
N (X a - 1) = D (X + a) + D (x f a + 1) +, &c. (5.) 

* It will be afterwards seen, that there is no ne- of which the common diftbrence is unity. The 
ressity for cniplciyiiig tliose particular jiowcrs of e, powers fliat have been clioseii possess theadvantaf^e 

whirh have b lmi made uscof in the construcMon of ofimpartinjt to the expressions for tlie values of 
the table. The «»nly condition as to these powers, the numbers in columns I) and C, a symmetry that 
which is indispensable to the possession by tlie would not otherwise have belonged to them 
table of tlie required properties, is, that their in- f Algebraically eonsidered, it is not iieeessary to 
dices shall form an increasing arithmetical series, make this limitation. 
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And, generally, it will be obvious, that after or commencing with the present 
to make our summation commence 1, *2, age, in the columns D, N, C, and M. 

3, &c., terras earlier or later, we have* For we have only to subtract from the 

only to substitute in the expressions (4), sum of ali the terms in these columns, 

in the former case (vV— 1), (a? — 2), after or commencing with the present 

(,r — 3), &c., and in the latter (.f + 1), age, the sum of those after or conimenc* 

(O’ + 2), (.e + 3), &-C., for a?, ing with the «th from that age. Hence, 

The expressions (2) and (4) enable us the sum of the first n terms, a/ter the 
to find the sum of the first n terms, either present age, 

in 1) is N (Jf) — N (of + «). 

• N JS + 1) — S (a* + n + 1) . . . 

C M(a;+ I) - MU+ 7*+ 1) . . 

M S (a* + 1) — S (a? + n + 1) . . . 

And the sum of the first n terras, commencing with the present age, 

in D is N (a? — !)•- N(af + « — 1) . . 

N JS (a-) - S (a? »- «) . 

C M {x) - hi (O’ + »»). 

M R (*■) - R (4’ + «). 

Also, according to the principle laid the first n terms, either after or corn- 

down above, if in the expressions (0) and mencing with the {x + A)th. 

(7) w'c substitute .V + A: fora, we are fur- Thus, the sum of the first n terms, 

nished with expressions for the sum of a/ler the (a* + &)th 

in I) is N (.r + — N (ar + A: + ») . . . 

N S (a + 4: + 1)*- S (a? + Ar + « + 1) 

C M (.r + ^ + 1) — M (Of + A' + f I) 

M R (.r + A I- 1) - R (a- + A* + « f 1) . 

And the sum of the first n terms, commencing with the (r t- /i)th 





N(a? + A" — 1) — N(a? + A' + »— 1) 

S (jp + A) — S (o’ + A + n) . . . . / 

M (a* + A) - M (op + A f ») . . . . ^ 

R (a? + A) - R (.r f A + 71) . *. . . J 

become, respectivi 
.* 

.f ( 

• • • • • J 


(«.) 


If in the expressions (7) w'c suppose = 1, they become, respectively, 

DCj-) = N(jp - 1) - N(aO 

N(jp) *=S(aO - S{a>+ 1) . 

C (a) = M (a) - M (a* i- 1) 

M (a?) = R (») — R (a; + J) 

If, in the expressions (10), we sub- to^as well as others which may be derived 

stituteir+d for a?, we obtain the same by transposition from those we have given, 

expressions as we should obtain by mak- we do not think it necessary to set down, 

ing nin(6)-l. And in like manner, since their mode of derivation is so ex- 

by substituting in (10) a;+A, and a; + A i-1 tremcly simple; and we shall accordingly 

for a?, we obtain the same expressions as refer, as we have occasion for therp, to the 

we should obtain from (9) and (ts) re- expressions which we have shown to con- 

spectivcly, by making n»1 in these tix- tain them. • 

presslons. The expressions just referred 

Again, since N (ar) « I) (a:+ 1) + 1) (a: + 2) 4- D (ar + 3) + 1> (a? + 4) + &c. 

N (a + 1) = 1) (a? + 2) + D (a: + 3) + D (.r + 4) + «tc. 

N (a* + 2) =» D (of + 3) + H (w + 4) + &c, 

and so on; if we add tl^ese equations together, observing that 

N (a:) + N(j!+ 1) + N (.r + 2) + &c. = S (x), the resulting equation will be, 

S (a;) = D (tT + 1) + 2 D (a? + 2) +3 T) (a? t 3) + 4 D (a + 4) + See. . . (11.) 

And in the same w^y we should obtain 

R (a) = C (a?) + 2 c’(x + 1) + 3 C (a- + 2) f 4 C (a: + 3) t See. . . (H.) 

Sometimes,4n the Commutation Tables, place may be supplied by means of the 

the assurance columns are not exhibited, annuity columns. 

We therefore proceed to show how their 
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C (*) = [i (.«) - I (x+ 1)] » ' I > = ^ (.r) « ' + J ; (.f + I) t> ' ^ > 

I>ut I (x) V ' + ^ — V D (jd) and ^ (.r + 1) i; * +* = D (jf + I) 

Consequently C (x) = v D (x) - 1) (or + 1).(12.) 

Again, since C (a’) n D (j?) - J) {x + 1) 

C (a + I) --- vi:) (.r + 1) - D (.r + 2) 

C (Af + 2) = ul) (a- + 2) - D (.»• 4- 3) 

C (a? + 3) -= V 1) (x + 3) — D (a* + 4) 

and so on, to the end of life; if we add these equations, observing that 

C (x) + C (.r -»• 1) + C (a- + 2) + A'C. — M (a?)^ 

V 1) (./•) + « D (.« + 1) f Src. — V [D (.r) + 1) (.r -h 1) f &c.] — v N (a* — 1); 

and D (at + 1) + 1) (a* + 2) + &c. -= N (a) ; the resulting equation will be 

' M Cr) = « N (a- - 1) - N (a^). (13.) 

The analogous expression for R, in terms of ‘3, and which is obtained in precisely 
the same way, is 

R (a) -= u S (,«• - 1) - S (a-).(13.) 

The expressions just deduced may be Since by (10), N (a?) --- N (.r -1) -1) (a?) 
exhibited in a somewhat diifercnt form, 'pjjg foregoing expressions, 

which IS, in certain circumstances, more becomes by substitution, 
convenient than the other. 


. M (x) - oN(*- 1) - N (a; - 1) +1) (x) 

- I) (a/) - N {x- 1) -I- i;N(*- I) 

1) (.ir) - (1 -«) N (x>- 1).(14.) 

The corre.sponding expression for R (a-). When the rate of interest is 4 per cent, 
obtained in the same way, is, (sis in our table.) 


R (*) - N (a -1) - (1 - «) S (A* -1) (14.) 

Of the foregoing expressions, those 
numbered (1) to (11), arc extensively 
useful, in d<-'ducing and sii/iplifying the 
formula* in the practical application of 
the tables; and the remaining expressions 
numbered (12) to (H), besiiles their u.se 
in supplying the place of the assurance 
columns when reiiuired, serve also to 
verify the tables. We have not space 
here to give examples illustrative of any 
of the foregoing formula*. But these 
arc so very simple, that this docs not 
seem at all necessary. 

For the convenience of those W'ho may 
wish to'tcst the table prefixed to the pre¬ 
sent paper, by means of the formiihc of 
verification given above, we subjoin the 
follow’ing elements. 


v = — = *90153846; 

1-04 

and its logarithm is *98290660. 

Alsol-w= *03840154; 
and its logarithm is *58502005. 

We make a single remark before clos¬ 
ing the present paper. The formulic 
we have demonstrated may appear to some 
at first view', both complex and confused. 
They arc nevertheless eminently remark¬ 
able for their simplicity and symtiictry. 
This, a farther and practical acquaintance 
with them will make abundantly mani¬ 
fest. 

In our next paper we propose to show 
how the presentvsuues of the simple bene¬ 
fits may be deduced from the Commuta¬ 
tion Tables. 

ITcrmcs-strcct, rcnfonvillo. G". 


MB. ZANDER 8 TABLE OF THE FERFOBMAKCES OF VESSELS ABOVE BBIDGE— 
LAW OF THE VELOCITY OF STEAM-VESSELS. 


Sir,—Since my letter to you of the 
27th inst. I have been further studying 
the table given in your 1001st Number, 
page 359, of the comparative performances 
of seven steam-vessels; and combined 
therewith, that law in hydrostatics quoted 
ip the excellent paper of **0, B. F.” on 


Mr. Booth’s system of propelling,” (No. 
092, Aug. 13, page 149.) ‘*If anybody 
move through a fluid at rest, the force or 
resistance of the fluid against the body 
will be as the square of the velocity, and 
density of the fluid.” 

Now, I have assumed that the squarp 
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feet of dynamical resisting surface as¬ 
signed to each of the seven steamers 
mentioned in the above table is cor-* 
rectj and therefore that those numbers 
multiplied by the square of ^he velocity 
of the vessel is the amount of resistance 
which the paddle-wheels must necessarily 
overcome by acting against the water in 
the contrary direction ; which (when 
reduced to the direct action of the pad¬ 
dles) will be equal to the number of 
square feet of acting surface, multiplied 
by the square of the velocity, at which 
the floats revolve. As there appears to 
be some doubt as to what is the area of 
resisting surface of the paddles, I have 
endeavoured to arrive at it, by dividing 
the resistance to the vessel (being the 
area of resisting surface, by the square of 


the velocity) by the square of the velocity 
of the paddles, and the result appears to 
conflrin what 1 have asserted in my letter 
of the 27th, that the area of eflicient pad¬ 
dle surface does not exceed the length 
of the paddle-board of both wheels, mul- 
tipled by its greatest depth in the water. 
Jiut more .niuute statistical tables are 
required of the correct dimensions of a 
great number of steam-vessels, their 
draught of water, loaded and unloaded, 
their exact speed per hour under similar 
circumstances,* and the correct number 
of revolutions of the paddles per hour 
instead of per minute before any very 
satisfactory conclusion can be pronounced. 

The following will be the area of acting 
paddle-board surface, according to the 
foregoing calculation, if correct. 


lira . 

resisting surface •25*485 sq. feet x velocity ftj’* 
velocity of the paddles = i*J’17''* 

14-99 

Thunder and Lightning , ^ x 10 _ 

10-877 

Minerva 

2-2*1-29 X OJsq. 
la-fm* 

9 54-29 

Vivid . 

•2f424 X !»1-’ 

• ••••• —■—— . — 

14*994' 

9 801(S 

Eclipse 

•27-240 X 9- _ 

1‘2,5G()'* 

ii-(m 

Thistle 

‘25-554 X 92 • 

• *•*•• ———— 

13-7“ 

11-028 

Dart 

19-.'ilG X _ 

• 1-2-1 72 

10-37 


These seven vessels, on account of 
their depth in the water, not much ex¬ 
ceeding th|; depth of the paddles, give a 
nearer result than probably would be the 
case with vessels of greater draught of 
water, where some correction might be 
found necessary for unequal immersion. 

I am quite convinced, with your cor¬ 
respondent “ O B F,’’ that “ foutfded 
upon the law of quadruple resistance 
octupal power is the necessary conse¬ 
quence;” but the velocity and density 
being both doubled, appear to me to be 
the cause of the (jUadtujile resistance 
only. The power of*the steam engine, “ 
as applied in the vessel, is divided into 
two parts, one half acting direetl)’ against 
the water by the paddies, and the other 
half, or counter action, is that by which 
the vessel is propelled; and in order to 
doable the velocity of the vessel, the 
force of the paddies against the water 


must be quadrupled, to counterbalance 
the quadruple resistance which the vessel 
will experience; thereby reipiiring an 
eiglufold increase of the engine's power. 
If a stationary engine were fixed upon 
the shore, and a vessel attached thereto 
by a rope, in that case, quadruple the 
power in the engine would produce double 
the velocity in the vessel;,but an engine 
upon the vessel, compared with this upon 
the shore, must have eightfold the power 
to overcome the same resistance in the 
vessel. ISupposing the resistance of the 
vessel at one mile per hour to be repre- 

♦ liy the hc-]ji of niy wiiool for moasuntii; the 
velocity of nuuls, (dio rnmctnohii of «vjuch 1 have 
still further atkcerfaiiied by nicasuiiii^ adistaiice of 
half a mile U 2 >oii a canal bank, and Je.ivinj' a mark 
at each fiirloiif', whcMi each wheel pa.M8cd parallel 
thereto through the canal, recorded exactly the 
same distance,) a correct result might be obtained 
of the speed of any steamer upon the Thames, by 
noticing their velocity with and against the stream, 
and the velocity of the tide at the same time. 
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aenteil by 10, the following table will 
show the resistance to 10 miles per hour, 
and the power which an engine on board 
ought to have to overcome that resist¬ 
ance. But a vessel being provided with 
a sufficient power to propel her at the 
rate of 6 miles per hour, it would appear 
to require one of quadruplo the power 
onW to propel her at 10 miles per hour. 

Is this view of the “ octuple power” 
correct '( Or are w'e to understand there¬ 
by, that the power retpixred increases 
as the cube of the velocity^ which w'as 
my first impression ? The latter ought 
indeed to convince proprietors of steam- 
vessels, how extravagant would be the 
attempt greatly to exceed the velocity 
already acquired in steam navigation, 
when the difference of power at a speed 
of 8 or 10 miles per hour would be as 
51‘2 to 1000. 


Milob per 
]iour 

rpsibtaiicc 
of vessel 

XiQwer 

required 

1 . 

,, 10 . 

. 20 

2 . 

.. 40 . 

. 80 

3 . 

.. yo . 

. 180 

4 . 

ICO . 

. 320 

5 . 

.. 250 . 

. 500 

{] . 

.. 360 . 

. 720 

7 . 

190 . 

. 9S0 

8 . 

640 . 

. 1280 

. 

810 . 

. 1020 

10 . 

.. 1000 . 



%• 

1 am. Sir, your obedient servant, 

Bxn. Biuam. 


Walworth, Oct. 29,1812. 


ON LIGHTNING CONDUCTORS, KTC.—BY 
. J. R. HILL, ESQ., C.R. 

Sir,—In your OOHtli Number, Mr. J. 
Roberts claims the merit of having pro¬ 
posed wire rope conductors for shipping 
some years ago. If wire ropes were at 
that timq^ known, Mr. R. was fairly enti¬ 
tled to credit for suggesting the oppli- 
cation ; but by, far greater credit is due 
to any individual who will encounter all 
the difiiculties, disappointments, expense, 
and the numerous discouraging circum¬ 
stances attendant on introducing valuable 
improvements. Had Mr. Roberts done 
this, he would have deservedly obtained 
that consideration which he now claims 
for a w ritten suggestion. I do not ima¬ 
gine that Mr. Smith claims the invention 
of wire conductors, though, having been 
the first maker, and perhaps 1 may be 
allowed to say, inventor of the wire rope 
and of its application for ships’ conductors. 


it cannot be disputed that he deserves the 
credit of its useful application. Ships 
having wire standing rigging require no 
other provision as conductors than a per¬ 
fect metallic communication from one set 
of shrouds to another, and from the 
low’cr ones to the water. This com¬ 
munication cannot be so easily eflected 
by metallic substances in any other state 
as that of wire rope. 

Mr. Roberts justly appreciates the value 
of conducting the electric fluid over the 
side, instead of through the hold of the 
ship. Mr. R. says, 1 am wrong in sup¬ 
posing that the electric fluid is conducted 
ovee the surface of metallic bodies, but 
that it is in the ratio of the mass ; on 
this I shall feel most happy to be in¬ 
formed, for I can easily believe it is not 
a settled question. It is not enough for 
me to be corrected by saying “ you are 
wrong”—I wish to know what is right. 

In my juvenile days I was fond of 
electric experiments, and on using a prime 
conductor, made of tin plates, which was 
covered w'ith a coat of black varnish, I 
invariably found that every discharge 
from the conductor brought oiF a speck 
of the varnibli, laying bare the surface of 
the tin. I have frequently conducted 
powerful discharges over clean paper, 
with nothing more than a line made by a 
black lead pencil, in w'hich case there 
was a measurable metallic surface, though 
but a mass too insignificant to support 
the solid theory. Dr. Priestley, wishing 
to satisfy his mind on the question, 
dipped a perfectly clean chain into 
melted resin, till it had a coating of a 
considerable thickness, and on sending a 
discharge through it, found that all the 
resin had been dispersed, leaving the 
chain perfectly bare. Other experiments 
in favour of the surface theory might be 
adduced, but I do not know' of one sup¬ 
posing the contrary; though, no doubt, 
much may be said on both sides. The 
fusion of metallic leaves, w'ires, &c., only 
appesirs to prove that the quantity of sur¬ 
face is inadequate to the quantity of elec¬ 
tricity, passing over, and therefore docs 
not affect the question. Dr. Franklin 
supports the theory of the mass, but with¬ 
out any further authority than hypo¬ 
thetical reasoning. In the excellent 
philosophical work of Mrs. Somerville, 
it is asserted that electricity is conducted 
over, and in proportion to the surface. 
If Mr. Roberts, who appears an able 
w'riter, and is, I doubt not, equally able as 
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an experimenter, Brill be kind enough to 
give the form of an experiment, which 
shall satisfactorily prove the matter. If 
for one, shall feci exceedingly obliged. 

The experiments described in your 
No. 1002, which took place at Ports¬ 
mouth, in presence of Sir Edward Cod- 
rington, appeared to have been a brilliant 
display of electricity, rather than leading 
to any useful result; as they proved 
nothing that B'as not before known. 
They failed to prove that conducting 
lightning into the hold of a ship, where 
by carelessness and inattention the con¬ 
ductors may be broken, lateral discharges 
take place, and serious conse(iuenccs«en- 
suc by combustible substances taking 
fire, is safer than conducting it over the 
side, and from thence to the water. 

1 am, Sir, 

Your obedient servant, 

J. E. Hill. 

98, Chanceiy-Iane, November 3, 1842. 


BLASTING ROCK—SECURITY FROM ACCI- 
1>£NTS—SAND TAMCING. 

Sir,—I would not have troubled you 
with any remarks on the letter addressed 
to you by “ W. C.” (No. 1001), who 
seems to entertain different opinions from 
myself on some practical operations in 
rock blasting, but for the sake of hu¬ 
manity. 

W. C.” states that the workmen 
unanimously prefer the old plan of firing 
the holes with straw, to the employment 
of Bickford’s fuse; by which he mani¬ 
festly implies that its use is attended with 
inconvenience. 

Now 1 eSn state on the contrary, that 
having watched the introduction of this 
fuse to blasting-works, in very many 
plaees and during several years, I have 
never in a single instance met with mas¬ 
ter, overseer, or workman, who did mot 
express the highest approbation of it; so 
much so, that I have known great im¬ 
patience manifested for a renewed supply, 
when it had run short. 

1 am indeed inclined to believe that 
“ W. C.” speaks from* report, and that 
he has not himself any actual knowledge 
of the application of the fuse, otherwise 
he would not have overlooked the very 
striking security it affords against the 
distressing accidents that frequently oc¬ 
cur to workmen in the act of ramming 
down tamping, and. sometimes in the act 
of firing. 


If a comparison be made between the 
number of accidents that occur to men 
who use the fuse, and those who employ 
straws on the old plan, during the exe¬ 
cution of the same amount of work, 
where tamping is rammed down in the 
usual manner, the difterence will be found 
to be very preat. 

As regards the question of tamping 
with loose sand, there is no doubt but 
that its application is so easy, and free 
from almost a possibility of accident, 
that if it can be made to afford sufilcient 
resistance, its use u'ould be most advan¬ 
tageous. 

“ W. C.” states that by leaving a space 
between the poB'dcr and the sand, the de¬ 
sired resistance will be obtained, and that 
he has never placed more than 18 or 
22 inches of sand over any charge of 
powder. 

I should be glad to know by what 
easy and cheap contrivance he preserves 
the vacant space between the powder and 
the sand; and I am strongly inclined 
to doubt the effect being so great as he 
thinks. The following experiment would, 
however, make this more clear. 

In a hole in solid rock of 1 or 2 inches 
diameter and from 2 to 3 feet deep, insert 
from 18 to 22 inches of sand over a 
small charf^ of powder, say 1, 2, or 3 
02 ., with any space you please betu'cen 
the two, and my opinion is that even the 
smallest charge would blow out the sand, 
provided there were no peculiar resistance 
obtained from the contrivance used for 
preserving the space between the powder 
and the sand. 

*lf such small charges on trial should 
have the effect I anticipate, it would prove 
that no essential advantage is gained by 
the space left as described. 

Your obedient servant, 

. J.T. B. 


THK BCONOMY OF THE ATMOSPUERTC 
RAILWAY SYSTEM. 

[From a Lecture delivered by Prorcssnr VisiidcB, 
before tlie Royal Cornwall Polytcvbnic Soricty, 
October G, 1812.] 

It was well known to have been a matter 
of great discussion whether, on the laver- 
pool and Manclicster line, stationary power 
should nut be used instead of locomotive— 
and it was not without great hesitation that 
the latter was adopted. The objection to 
the stationary power was, the vast amount 
of force requisite to overcome the friction of 
the ropes, sheaves, &c ., by whidi much power 
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was wasted; but wiili the atmospheric system 
what was there ? A rope of air, without 
weight or friction—positively nothing but 
the c'arriagcs to Carry—so that very nearly 
the full dynamic effect of the power gene¬ 
rated was obtained; they had no additional 
resistance but what the friction of the piston 
in the tube and the opening jof the valve 
iniglit create; this, added to the friction of 
the carriages, was all that there was to over¬ 
come. On the locomotive lines, fully half 
of a train, on the average, consisted of the 
engine and tender; besides which, there was 
to be considered the expense of locomotive 
power, compared with stationary. It would 
be ridiculous in him, in Cornwall, to attempt 
to enlarge on the benefits of stationary over 
locomotive power. On the Blackw'all Rail¬ 
way, the ro]>e and pulley system was carried 
to the utmost possible perfection ; but what 
was tlie peculiar result ? It was admitted that 
this line was working at double the expense 
of many of the ordinary railways. The ex¬ 
pense of carrying a train there was per 
train per mile, which was double of what it 
was on tlie North Union and Dublin and 
Kingstown Railways. The expense on the 
Belgian railways urns about 4^. ; tlic average 
of the. American lines, only lis .; the average 
in Rnglaud was about 4s. to 4#. iuh But 
here, what was the moving power ?—it was 
a coliiiun of uir. And what was the retard¬ 
ing power?—A column of air, also. The 
moving and rclarding powers were alter¬ 
nately eulumiis of air; and c /cry engineer 
knew, that, if it were possible to apply an 
atmoRpherie buffer, it would be the most 
efficaciouR of all buffers. In the atmospheric 
system, a rope*of air was substituted for one 
of hemp or iron, so that the ^ninimum of 
friction, with tlm Mo^vimum of useful effect, 
was obtained. ♦ * ♦ Now for the price 
to be jYaid for this. He ventured to stale, 
on his professional reputation and experience 
us an engineer, that the sum of from 10,000/. 
to 12,000/. a mile would make a most excellent 
railway, in any ))art of the country between 
Falmouth and Exeter. ♦ ♦ * sjs ♦ * 
Then came the advantage Sf getting rhl of 
the heavy rail i nd expensive apparatus re¬ 
quired for the locomotive engines. The rail 
about to be placed on the extension of the 
Dublin and Kingstown line would probably 
weigh only about 18 lbs. per yard ; and suck 
a rail, for au atmospheric engine, was greatly 
stronger, in proportion, than the ordinary 
rail now used for a locomotive, lie must 
be understood to speak always of a single 
line for the atmospheric raihvay; on tliat 
system it vrsis impossible that two trains 


could travel together in the same direction, 
except they were at least one station, or 
tlirce miles, apart—neither could trains tra¬ 
vel in opposite directions, so as to approach 
each other within that distance—therefore, 
collision, and overtaking, and such causes 
of accident, were perfectly impossible. It 
was also clear that, from the construction of 
the apparatus, carriages could not get off the 
line of railway. Single lines would, there¬ 
fore, be perfectly sufficient. 


MUTES AMD NOTICES. 

I'ke Smole Nuisance.^ William!^ Argand Furnace, 
—The impulse given to the consideration of means 
for the removal of tlic smoke nuisance, by the late 
inecMng to consider tlie subject, in this town, 
Lcedn,) and particularly by the provisions of our 
mprovement Act, which comes into operation next 
January, is as iniportant as to many it may appear 
surprising. Tlie other day we visted, in com¬ 
pany witli the Town Clerk, the Patent Argand 
Furnaces of C. W. Williams, Esq., erected at the 
Works of Mr. WilUam Hill, llax spinner, Mabgate. 
We saw the plan in operation applied to a wagon 
boiler, only completed last week; but beside it there 
is a CuriiibU boiler, to which the same principle has 
been applied for above ninO months, with the dis- 
advanttige, however, of previously working to the 
chimney common to buih boilers, so that the pre¬ 
vention of smoke from the Are attached to the 
Cornish boiler has liithcrto been very imperfectly 
distifigiiisliable by the chimney. On Tuesday, 
however, when the wagon boiler only was in use, 
the smoke was very dense when the operation of 
the* patent air distributor was cut off, and entirely 
removed on its again being put in action. The coal 
was small, a common kind of slack; the method of 
firing was very simple, no precaution being used 
more tliaii in ordinary liring. The issuing or non- 
issuing of smoke from the chimney depended on 
tiic action of the apparatus, as was repeatedly 
tested, and always with the same elTect. The whole 
plan seems to consist in admitting the air to the 
boiler fire by a peciillnr method of dividing it into 
sinaii streams or jets, thereby mixing it immedi¬ 
ately with the crmle coal gas as it escapes from the 
fire grate over the bridge. This mixture being 
liighly inllamiiiable, the flues (as we observed by 
the sight-holes provided at the exteiiorof the side- 
tluc.s,) be.’anie filled with smokeless ilame. The 
e.xteiisive adopthm of Mr. C. W. WilTiam’s method 
spoiiks iiuich in its favour; we learn that il has 
been put on board nine steaui-boats, and lias been 
adopted for MO furnaces in difiesent parts of the 
kingdom during the last eighteen montlis.-*£fWa 
ATvrcurg, 

The Great Western^^li has been announced “by 
uut|£jority,” that at the late quasi sale of this vessel, 
she was iKiught in for the original proprietors. 
There wore some hoaa fide olTcrs, but none which 
came up to the minimum price which tlie Directors 
of the Great Western Comuany had made up their 
m^iids to accept. - ' 


Intending Patentees may be ettMtlied 
gratis with Instruc^ns^ by application (nost* 
paid) to Messrs. C. Kobertson am Co., 
166, Fleet-street, by whom is kept the only 
Complete IIkgistby op Patents Extant 
Ji-oiH 1G17 to the present time). 
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TOE OK MODEL VOUB>WHEBLED LOCOMOTITB ENGINE, OP 

MESSRS. BUBT, CURTIS AND KENNEDY. 


pile chief manufacturers as weU as cham* 
pions of the four-whedcrl locomotive engine, 
as most of our readers are, no *donht, aware, 
are Messrs. Bury, Curtis, and Kennedy, of 
the Clarence Foundry, Liverpool, who make 
fur the London and Birmingham Railway. 
** To show the ptroccss of reasoning, by which, 
aided iiy experience and the closest observa¬ 
tion, they have arrived at the conclusion of 
preferring the tour-wheeled to the six-wheel¬ 
ed engines," they have recently sent forth 
a Circular vindicatory on the subject, ac- 
eoinpanicdwitli engravings of the “Albert," 
o;ic of their latest and best s|)ccimcns of 
a lirst-ratc four-wheeler. They were the 
more induced to do this, they say, because 
“ there have not been wanting those whose 
anxiety to feed the public prejudice, and 
to profit by the ctfect of it, has led them 
to ^legc many things against foitr-wluxded 
engines, which ore both untenable in prin¬ 
ciple and untrue in fact:’’ and beamso, 
fdso, “ in all the discussions which have taken 
)ila(Mi on the subject, none, or scarcely any 
sti'css has been laid on that which is sub¬ 
stantially the main feature of the whole 
case,’’namely, “the difterentefiects of inside 
and outside bearings.’’ llavuig ourselves 
taken a suinewhat decided paig in favour of 
the six-wheeled engine—though assurcilly 
front no'such motives ns those glanced at 
above—wc deem it only fair to make our 
readers nctpiaintcd with all that Messrs. B. 
C. and K. liave to say on the opposite side. 
Oar own opinions, certainly arc not in the least 
shaken by this Circular; but wc desire that 
our readers should judge for thcmsclvces. 
NVe wotdd inertdy remind them, that the 
point in dispute (so far as the public are 
concerned) is, not which sort of engine is 
the cheapest, but w'hich the safest; and 
lK?g alsojtlieir attention to this remarkable 
fact, that Messrs. B. C. and K. do not 
touch once, throughout their Circular, upon 
wliat has been always twusidered the most 
serious objection to the four-wheeled engines 
—their tendency to jump off the rails. Wc 
published two or three weeks ago {Mech. 
Mag.j Oct. 8,) a communication from a 
“Practical Engineer,’’ (a gentleman of as 
high authority on railway matters as Messrs. 
B. C. and K. themselves,) in wltich there 
are some facts stated about the jumping 
tendency of the* four-wheelers, which may 
perhaps serve to ahow, why it is deemed 
prudent by the apolo^ts of this class of 
engines to say nothing aboutit.—^En. M. M.j 


Messrs. Bury, Curtis and Kenned^s 
Circular. 

♦ ♦♦*♦♦♦ 

The Manchester and Liverpool Rail* 
way was. the first that ventured upon the 
use of steam locomotive power, for the 
conveyance of passengers at a rapid rate, 
and the first engine made for that great 
and spirited undertaking, in 1828, had 
si]^ wheels. This engine, however, failed 
to give satisfaction, and a premium of 
5004 was, in the same year, offered by 
the directors for the best engine. After 
many trials the premium was awarded to 
a four-wheeled engine. 

The four-wheeled en^nes of that day 
had all of them outside frames, and were 
used on the Liverpool and Manchester 
Railroad for four or five years, without 
Other objections than the loss from the 
breakage of axles, arising from the de¬ 
fective plan of the frame, viz., in its 
*beiug placed outside the wheels. 

Experiments were subsequently made, 
intended to show that economy of fuel 
resulted from the use of a large fire-box; 
but the consequence was, that this part 
of the engine became so heavy as to re¬ 
quire support behind it, and hence arose 
the re-introduction of a third pair of 
whopls, which had been previously aban¬ 
doned as highly objectionable. 

The engine-makers generally pf the 
country had no choice of the form of 
engine, but had to conform to the plans 
of the directors or engineer of the com¬ 
pany, and did not examine minutely the 
merits of the new plan of construction, 
and engines continued, for some years, 
to be made ordinarily with outside frame, 
lar^ fire-box, and six wheels. 

It was the good fortune of the con¬ 
ductors of this foundry to originate the 
construction of four-wheeled engines,with 
inside framing, crank axles, and cylinders, < 
placed in the smoke-box—all the prac¬ 
tical and mechaniciU objections to the six- 
wheeled engines, and particularly with 
outside framing, having been foreseen at 
the earliest period. The first engine 
made upon this principle was manqiac- 
tured in this foundry, in 1829, prior to 
the opening of the Liverpool and Man- 
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Chester Railway. As the principle of the 
four-wheeled engine thus made gained 
publicity, great altcratioVis have been in¬ 
troduced, from time to time, it. ordinary 
six-wheeled engines, and at last we find, 
which we may be pardoned for adverting 
to with some satisfaction, that in the 
latest invention of an eminent engineer 
the outside framing is now being aban¬ 
doned, or at least that the inside framing 
has been adopted id that instance, and 
the large fire-box dispensed with. 

The frequent variations in the con¬ 
struction of locomotives serve to prove 
that the designers of the six-wheeled en¬ 
gines, with outside framing, arc con¬ 
vinced that their plan was not a perfect 
one: whilst, in this foundry, the same 
Ian has been continued with which we 
egan, and to which others are now 
coming round. 

This being, in brief, the history of 
passenger locomotives up to the present 
time, we think it due to ourselves to give 
the reasons why we have so perseveringly* 
adhered to our plan of engine with four 
w'hcels only, and inside frames, and we 
cannot do better than give the following 
compiled extract from a paper published 
in the Transactions of the Society of Civil 
Engineers, and read before the society 17th 
March, 1840. It contains the statement 
of our opinions, of the soundness of which 
we had then had ample experience, and 
W'hich still remain not only unchanged, 
but strengthened. • 

“ Next to a good boiler, which governs 
the economy of fuel, the roost important 
point in the construction of a locomotive 
engine (inaspiuch as it most materially 
influences the cost of repairs) is to con¬ 
nect all the parts firmly together by a 
strong and well-arranged framing, so 
that they shall retain their relative posi¬ 
tions when the enj^pne is in motion, and 
that it shall receive and bear the straih, 
and the concussions to which every part 
is subject. The inside framing possesses 
a great superiority in this respect over 
the outside framing, as it forms a stronger 
and more direct connexion between the 
cylinder, the crank axle, and all the 
moving parts; and it bears ail the strain 
of the engine, without throwing any por¬ 
tion of it on the boiler, as is the case with 
the outside framing. 

*' These advantages are best described 
by comparing it with the ordinary out¬ 
side framing submitted to the principal 
strains which it has to resist. 


** The most important is that caiued 
by the whole power of the engine acting 
as a direct strain upon the crank as it 
passes over either centre. 

** With the inside framing the centre 
line of the connecting rod is only 10 
inches distant* from the centre line of the 
frame, and the total distance between the 
bearings is 494 inches; but where tlic 
framing is outside the wheels, these di¬ 
mensions are necessarily 20 inches and 
72 inches respectively, and the effects of 
the strain on the crank, in this case, 
would be, to its effect with the inside 
framing, as 14 is to 8. 

** For this reason, when the principal 
frame is placed outside the wheels, it be¬ 
comes necessary to have an additional in-> 
side framing, to prevent the fracture of 
the axle. These additional inside frames 
not only cause an increase of friction on 
the bearings of the cranked axle, but also 
throw a considerable strain on the boiler, 
which then becomes the medium of con¬ 
nexion between the inside and outside 
frames, the inside frames being fixed at 
one end to the bottom of the smoke-box, 
and at the other end to the fire-box, 
while the principal frame is attached, by 
long brackets, to the body of the boiler. 

** The fact, that the use of four addi¬ 
tional inside foames occasions six bear¬ 
ings on the axle, (that axle being only 6 
feet long,)renders thesvstein of principal 
outside framings so objectionable, tnat 
that circumstance alone should suffice to 
cause their rejection, for it is w'cll known 
to practical men, that it is impossible to 
key so many bearings perfectly true, and 
to maintain them so, when the engine is 
working; and even if this precision were 
attained, the aggregate friction on the 
four inside, and the two outside bearings, 
would be much greater than when 4 is &ll 
thrown upon two bearings, because, in 
the first place, all the friction due to the 
w'cight of the boiler is borne by the two 
outside bearings alone, and that which 
results from the pressure of the steam, 
through the medium of the connecting 
rod, is thrown upon the four inside bear¬ 
ings ; the pressure on the outside bearings 
is vertical, and the mean pressure on the 
inside bearings is nearly horizontal. So 
that, if instead of acting separately, these 
two amounts of pressure were throw'n on 
the same bearings, the friction would 
only be due to the.resultant of the pres¬ 
sures, and would, consequently, be much 
reduced. 


u o2 
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Pig. 2. 



“ Another important feature ia the 
strain to which locomotiye enpnes are 
liable, from the pressing or striking of 
the flanges of the wheels against the rails 
when travelling on a curve. 

“ In engines with the bearings inside 
the wheels, the weight of the boiler has a 
tendency to bend the axle down in the 
cen^, while the pressure of the flange 
a^inst the rail acts upon it in a contrary 
direc^n, and thus one strain counteracts 
the efieet ef the other. If the bearing is 


oubdde the wheel, the weight of the boiler 
tends to bend the axle upwards, and a 
strain on the flan^ of the wheel acting 
in the same direction and in addition to 
it; when the breakage of an axle takes 
place, these joint actions tend to force 
the wheels under the engine, and there 
being no flange on the outside of the 
W'heel to prevent it, the engine is thrown 
oif the rails, which, it is evident, cannot 
happen with an engine having inside 
framing, because the weight of the bear¬ 
ings presses the flange of the wheel 
against the rail, and assists the length of 
tlu^ journal in keeping it from falling^r 
being thrown off the rails. 

“ Several instances have occurred on 
the London and Birmingham Railway, 
when an axle has broken, that not only 
have the wheels remained on the rails, 
but the driver has been able to proceed 
with the train to the nearest station. 

“ The stiffness of the single inside 
framing is not only a remedy against the 
excessive wear and tear which are conse¬ 
quent on a less perfect union between the 

I mrts of the engine, but its simplicity al- 
ows the whole machinery to be arranged 
in a more compact form, and constructed 
with greater solidity, with this additional 
advantage, that the engine-driver, while 
standing on the foot-plate, can inspect 
the whole of the machine, and detect any 
derangement requiring bis attention. 

“ It is evident that the round form of 
fire-box possesses great advantages over 
the square fire-box: first, it is much 
safer than the square fire-box, being 
made nearly in that shape which an ex¬ 
cess of pressure beyond its stiffness w'ould 
tend to bring it to, if made in any other 
form; moreover, the safety of the boiler 
with a square fire-box is nearly depend¬ 
ent on the strength, individually, of each 
of jthe stays which is fixed in it, (of which 
there are a great number;) whereas the 
pressure in the round fire-box is borne 
equally by the whole area of the plates of 
which it is composed: again, the corners 
in the square fire-box, in. which the 
combustion is ajways languid, and con¬ 
sequently injurious, arc avoided in the 
round fire-box. 

“ A lead plug is placed at the culmi¬ 
nant point of the round fire-box, and 
will therefore melt before any other part 
is left dry, and, as the top row of tubes 
is placed two or three inches below the 
culminant point, it is almost certain that 
the extinction of the fire will prevent the 
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tubes being burnt; but, in a fire-box 
with a flat top, the melting of the lead 
would only occur whciT the whole surface* 
was dry, and probably injured. 

It is admitted that a locomotive en¬ 
gine should be as light as is consistent 
with great strength, simple in its con¬ 
struction, composed of as few parts as 
possible, and that the greatest regard 
should be had to the diminution of rric- 
tion; it is thence obvious that four wheels 
must be preferable to six, provided they 
carry the engine with the same steadiness. 

The use of six wheels originated, 
(as we have before shown,) in the neces¬ 
sity of supporting the largp end h&vy 
fire-box, which was not sufficiently ba¬ 
lanced by the smoke-box end; but no 
such necessity can exist in the locomo¬ 
tives made according to the accompany¬ 
ing plan, as the weight is nearly equafly 
distributed on the front and hind wheels, 
and not only would two additional wheels 
be useless, but they would be prejudicial 
and dangerous when the engines are tra¬ 
velling upon curves. 

A four-wheeled engine travelling 
upon a curve is driven, by the direct ap« 
plication of the moving power, towards 
the outside of the curve; but, as the 
wheels arc rather conical, the large dia¬ 
meter of the cone will ride on the outside 
rail, while the smaller diameter of the 
opposite wheel will bear on the inside 
rail, and this dilfercncc, (as the outside 
rail is longer than the inside one,j will 
allow the wheels to revolve without slip¬ 
ping or grinding. 

“ With an engine upon six wheels, if 
the two leading wheels assumed this po¬ 
sition, the others would necessarily be 
dragged after them; but a still more im¬ 
portant point Is, that the angle which the 
centre line of the locomotive forms with the 
tangent of the curve in which it is caused 
to move is much greater with six wheels 
than with four, so that the flange of the 
wheel presses more against the rail with 
the former than the latter engine. 

“ The pressure agmnst the outside 
rail, arising from this cause, will be in 
direct proportion to the distance between 
the front and hind axle of either engine, 
so that it will be as 10 to G. 

This pressure and consequent fric¬ 
tion is still further increased by the action 
of the middle wheel, which tends to ride 
on the same curve as tlic front and hind 
wheels, but is prevented from doing so 
by^bcingin a straight line ^between the 


two, and is thus forced to move laterally 
between the chord and the circumference 
of the curve. 

** The friction arising from this lateral 
motion further presses the engine against 
the outside rail. Thus the four-wheeled 
locomotive has, in proportion, a greater 
weight on tne front wheels, it presses 
less against the outside rail, and offers 
much less friction when travelling on 
curves; hence, it has less tendency to be 
thrown off thd rails, it is more simple in 
its construction, less expensive in repairs 
on account of this simplicity, and the 
smaller cost of it fully justifies the di¬ 
rectors of the several railways who have 
given the preference to this description 
of engine.” 

At the time the above paper was read 
before the Society, the four-wheeled en¬ 
gine had but few supporters, arising, no 
doubt, from the erroneous supposition, 
that the safety of the engine was in pro¬ 
portion to the number of wheels used. 

It has, however, been steadily gaining 
ground in public estimation, and from the 
alterations going on in the construction 
of the six-wheeled engine, the advocates 
of them are evidently less confident in 
their superiority; and it is most gratify¬ 
ing to us that the advantages to be gained 
by the use of inside framing, which wc 
then pointcu out, arc now tacitly admit¬ 
ted by oiir opponents of the greatest 
practical expeiience, who arc gradually 
aliandoning tlic outside frame. 

As the inside frame becomes more and 
more general, the third pair of wheels 
will disappear, as not only useless, but 
n'ally tending very materially to produce 
those accidents which they arc supposed 
to guard against. 

Indisputable proof has been furnished, 
that an engine with inside framing can¬ 
not come down by the break^c of an 
axle: an engine, therefore, is eoually safe 
on that plan of construefton whether on 
four, six, or eight wheels. 

The advantages of four-wheeled en¬ 
gines, on our plan of construction, wc 
maintain to be the following: 

1st. The engine on four wheels is less 
costly than the one on six wheels; there¬ 
fore to have the same number of engines, 
or the same power, on a line of railway, 
much less outlay of capital is required. 

2nd. It allows the engine to be got into 
less space, consequently it is more com¬ 
pact, firmer, less likely to derangement, 
and much lighter. 
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Srd. Though the engine is lighter, the 
adhesion is more Mrfect from the weight 
on the driving wheels remaining nearly 
uniform, however unequal or out of level 
tfae.rails may be; but in the engine with 
six wheels the adhesion is often imperfect 
(arising from the impossibility of ma¬ 
thematical precision in maintaining rails 
on the level,) although there may be 
fully as much weight on the driving 
wheels generally; that is, the fore and 
hind wheels sometimes carry the greatest 
part of the engine. When the driving 
wheels get into an uneven part of the 
road, and the constant action of the power 
of the engine is not resisted by the ad¬ 
hesion at these points, the driving wheels 
revolve without properly advancing the 
train, as every observant traveller know's; 
and all weight carried beyond what is 
necessary for adhesion on the rails, is 
an unprofitable load. There is much less 
of this in the four-wheeled than the 
six-wheeled engine, seeing that there is 
only one pair of wheels used for adhesion 
both in the four and six-wheeled engine, 
when used for passenger traffic; but, as 
the four-wheeled engine is lighter than 
the six-wheeled engine, there is less 
power required to take it up the inclines, 
and therefore more availanle power left 
applicable to the traction of, the train. 

4th. The engine is safer, it adapts 
itself better to the rails, not being so 
likely to run off the line at curves or 
crossings. 

5th. It is more economical in the work¬ 
ing, requiring less fuel, there being also 
a less amount of depreciation, as there 
are fewer parts in motion, consequently, 
less friction, or wear and tear, and fewer 
parts to maintain; and even those are 
more easily got at, therefore much less 
expense is incurred in those repairs, 
which atre common to both plans. 

0th. The buildings, turn-tables, lathes, 
drills, smithies, and other costly con¬ 
veniences necessary for the maintenance 
and repair of the engines, are not re¬ 
quired on so large and extensive a scale, 
as the engine on four wheels is less in 
size than the one on six wheels. 

7th. As the engine is more simple in 
its form and parts, there are fewer 
chances of delays, stoppages, and disap¬ 
pointments during the journeys or the 
times of taking the trains. 

Whilst, therefore, those individuals, 
who have advocated the use of the six- 
wheded. engines are constantly changing 


their ideas, at one time adopting a huge 
fire-box with the outside frame, and the 
addition of a third pair of wheels behind 
the heavy box to carry it; then changing 
to the small fire-box, with the third ^r 
of wheels placed before it, and, subse¬ 
quently, by the tardy adopdon of the 
inside frame; we have been steadily per¬ 
severing with our original plan, of engine 
on four wheels, which is now brought to 
a state of perfection "for power and eco¬ 
nomy far beyond anything we could have 
expected. In proof of this, w'e can con¬ 
fidently refer to the London and Bir¬ 
mingham, the Eastern Counties, the 
Midland Counties, the North Union, the 
Lancaster and Preston, and the Manches¬ 
ter, Bolton, and Bury Railways, which 
arc worked exclusively with the form 
of engine we have adhered to; and also 
to the Edinburgh and Glasgow, Glasgow 
and Ayr, and Runcorn Gap and St. 
Helen's, and several other lines which 
have in part adopted it. 

, In justice to ourselves we have thought 
it right to lay these remarks before the 
public, at the same time that we are 
quite ready to construct engines upon 
six, or any other number of wheels, 
freeing ourselves from the responsibility 
of the consequence of any other plan 
than our own; and only requesting that 
such of our friends and the public as may 
entrust their orders to us will permit us, 
at least for the safety of travellers, and 
our own credit, to adhere to inside 
framing. 

Burt, Curtis, and Kennedy. 

Description of Engravings. 

Fig. 1, is an elevation of the ** Albert 
Engine;" fig. 2, a plan; A boiler; B 
fire-box; C Smoke-box, in which are 
placed the cylinders; DD cylinders, 

i valve-box, and valves removed;) E £ 
living-wheels; FF connecting rods; 
G crank axle; H H H H eccentrics for 
working valves; 11 framing of engine; 
J buffers; K K safety-valves; L, start¬ 
ing and reversing handle; M steam 
cock for regulating speed; N N brass 
pumps for supplying boiler with water; 
OO pipes for conducting water from 
tender to pump; PP leather hose be¬ 
tween engine and tender; Q Q bushes 
for axles; RE springs; S S guards for 
clearing rails. 
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Pttrt III .—On the Present Vatuee of the Simple Benefits, 


We propose in this paper to show how 
the present value of benefits may be de¬ 
duced from the Commutation Tables. 
We must first explain what is meant by 
the present value of a benefit. 

^ regards tbe, purchaser of a single 
benefit, it is seldom indeed that he will 
receive the precise value, (using the word 
in its ordinary sense) of what he has paid. 
In the case of certain kinds of benefits 
indeed, it is impossible that there should 
In any case be an exact compensation in 
this sense. For instance, if the benefit 
be an endowment, that is, a sum of 
money to be received in the event of the 
purchaser attaining a certain specified 
age; if he do not attain that age, neither 
he nor his representatives will receive 
anything, and consequently the money 
he has paid will be lost. On the 
other hand, if lie do attain the speti- 
fied age, the sum to be then received 
will be more than his payment would have 
amounted to, if it had been put out at 
interest at the time the bargain was 
made; else he would not have run the 
risk of losing it in the interval. In the 
case of such a benefit, therefore, the pur¬ 
chaser tmist be either a gainer or a loser. 
If the benefit consist of an annuity, 
the purchaser may live just such a period 
as that the number of payments he will 
receive will be exactly equivalent to the 
money he has paid. If he live a shorter 
time he will be a loser, and if a longer 
he will be a gainer. Similar remarks 
wply to the case of a life assurance. 
The purchaser may die, and the assurance 
be received, at the end of a period, the 
im[>rovcment of his premium or premiums 
during which would have produced an 
amount just equal to the assurance.*'But 
as it is much more likely that he will die 
either before or after the period of this 
quality, so the probability is propor¬ 
tionally greater that he or his representa¬ 
tives will be either ^iners or losers. 

But while there is this uncertainty in 
individual cases, there is, in a sufiiciently 
numerous aggregation of cases, a regu¬ 
larity in the occurrences of the events on 
which the payments of benefits are 
usually made to depend, which admits of 
the calculation of the average values of 
(hose benefits to a very considerable de¬ 


gree of nicety. For, if we assume [the 
mortality which will be experienced by 
a class of purchasers, sulliciently numer¬ 
ous to secure an average, to be the same 
as that indicated in the table which we 
take as our guide, (and which table pre¬ 
sents the averages of a number of observ¬ 
ations)—^wesay, making tins assumption, 
it is evidently quiti* practicable to name 
the sum which will require to be con¬ 
tributed by the whole body of purchasers, 
to afford to each of them a benefit of a 
certain amount, on the occurrence of a 
specified contingency, the time, or the 
fact of this occurrence, or both, being 
uncertain, in each individual case. And 
this sum, divided by the number of pur¬ 
chasers, will be the amount which each 
ought to contribute, since all at the time 
of purchase are supposed to be etiually 
likely to come into possession of the tiene- 
fit. It is the last named amount, obtained 
in this manner, which is cailed the pre¬ 
sent value, or single premium, of the 
b<mcfit to .'be purchased. 

Tlie meaning of the term present value 
might, perhaps, have been more briefly 
explained,eby defining it as the sum 
which would be required from each of a 
large number of purchasers of iienefits 
of the same kind, so that the seller should 
be in the end neither a gainer nor a 
loser. 

We now proceed to the application of 
the tables. But first we remark, once 
Tor all, that in what follows w’e always 
suppose the amount of the benefit to be 
purchased, to be j£l ; except of course 
in the cases of an increasing annuity or 
assurance. In these we suppose that 
amount only, to which the purchaser be¬ 
comes or may become fij^t entitled, to be 
£l. When the present value of a bene¬ 
fit of £1 on any life is found, that of a 
similar benefit of any other amount, on 
the same life, will obviously be found by 
multiplying this present value, by the 
number of pounds in that amount. 

Problem I. To find the present value 
of an endowment of £1 ; that is, of 
£1 to be received at the end of n years 
provided (a:)* be then alive. 

* By this symbol Is meant, and the ptarase may 
In reading be substituted for it, “ a lllb nosr aged 
g years.” 
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The number of individuals now alive, 
of the given age, according to the Mor¬ 
tality Table, is /(«); and the survivors 
of these, at the end of n years, is the 
number represented by the table to at¬ 
tain the age x + n^ viz., l(x + n^. This 
number is consequently the number of 
pounds which will have to He paid at the 
end of n years. But since money makes 
interest, ihe present value of this sum, 
or f^ar+n)t;”, contributed now, will be 
sufficient to provide for the payment of 
the benefit. And since all now alive 
contribute equally, the amount to be con¬ 
tributed by each, that is, the required 

present value will be 

l(x) 

To adapt this expression to the Com¬ 
mutation Tables, multiply the numerator 
and denominator by v*, (which will not 
alter its value,) and it becomes 

I 

But the numerator of this expression 


is equal to D (ar+n), and the denomina¬ 
tor to D (ar), by (1) and (3). Hence, the 

expression becomes finally, 

From this general expression we ob¬ 
tain at once the solution of any particular 
case that may be proposed, by giving to 
c and n the proper values. Thus, if 
» = 10 and n » 11, that is, if the en¬ 
dowment is to be pitfd on (10) attaining 
the age of 21, the expression becomes 
DJ21). 

D(10)’ 

and the numerical solution is effected by 
taking the proper numbers from the 
tabic, and operating upon them as indi¬ 
cated by the formula. 

If n = 0, that is, if the endowment is 
to be paid immediately, then we have, 
whatever the age may be, 

» 1, that is to jei, 

(a?) 

as we evidently ought to have. 

• Example 1. a; => lO; n » 11. 


Dfay _ 3629-28J5 , ^ 

D(io)' oofil-oeoa 


And if the amount to be received were £100, the present value would be 

•59978 X 100 = 59-978 = £59 19s. 7rf. 

Example 2. x » 18, n » 6. 


D(24) _ .‘1094-1061 _ 

1) (18) ~ 4213-8.9^ ■ 

For £100 the present value would be *73427 x 100 


14s. 8d. 

73*427 « £73 8s. 0rf. 


Problem II.—^To find the present value present value, therefore, will be the sum 

of a life annuity of £ 1 on (x). ^ of the present values of the several pay- 

This benefit consists of a series of pay- ments. These present values are, by last 
ments of £1, to be made at the end of 1, problem, 

2, 3, &c>, years, to the end of life. Its 


N(^ 

!>■(»)* 


D(a?+1) D(ir + 2) D(« + 3) _ a i .i. • 

•-DT*)-’ AndmmB 

D (» V , whici b, (I) i, eqml I. 


which is therefore the present value required. 


* We have Miumed above that the number of 
purchasers of eudowxnenti, irlll be the number re¬ 
presented by the Mortality Table to be alive at the 
nge at which the purchase is made. But the only as¬ 
sumption as to their number which it is neemaryto 
make, is that this number will be sufficient to secure 
an average mortality proportional to tliat represent¬ 
ed in the Table. If we had assumed any other num¬ 
ber, we should have had to find by a proportion! the 


number of survivors at the advanced age. But by the 
assumption in the text, this operation Is saved. In 
both cases the result would be the same. The 
value of a fraction dependSi not on the adsolvfe 
magfiUttde of its terms, but on their relative mag- 
Vfltwiet or ratio. The value of iths is the same as 
that of ^ths or -^ihs, because the ratio of 3 to 4 is 
equal to that of o to 8, and 9 to 12. 

The same remark will apply to the other benefits 
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Example 1. x = 20. 

N (20) 66048*1800 

D (20) ~ 8818*9594 ‘ 
Example 2. x =60. 

N (60) 4068*8483 

D (60) ~ 418*5753' 

If the annuity be due^ that is, if the 
first payment is to be made immediately, 
then, the present \|alue of that payment, 

that is, ^ must be added to the above 

expression, which then becomes, 

1) (jt) + N (x) _ N(jr - 1) . 

D(^) “ D(«)* ^ ^ 


17*2948 £17 5s. lit/. 


9*7207 « £0 Us. 5rf. 

The same result is obtained by com¬ 
mencing the summation of the scries in 
the numerator of the first expression a 
year earlier, that is, with D («), instead 
of D (or + 1). 

Example.—^Required the present value 
of an annuity due of £1 on (20); that 
is, X = 20. 


^19) 69867*1403 - 5 * nrf 

D (20) " 3818*9M4 “ 

Problem III.—-To find the present w + 3, &c., years hence, to the end of 

value of an annuity of £l deferred for life; and its present value will, thcre- 

n years, on (jr). ^ ^ fore, be the sum of the present values of 

This benefit consists of a series of pay- these payments. These present values 

ments of £1, to be made » + 1, n + |^, are found by Problem I., and their sum is, 

I) (a? + w + 1 ) + D (.g + n + 2 ) + D (. g + n + 3) + &c. 

i)(^ 

which by (4) is equal to — - ^v t and this is, therefore, the present value required. 

1) (a?) 


Example.—If x = 20, and n » 10 that 
is, if the annuity is to be entered upon 
N (30) 37124*4288 

D (20) “ 3818*9594 

If the first payment is to be made n 
years bence, the requisite change will be 
made in the formula, as in last problem, 
by writing ar — 1 for a?, in the numerator. 
The expression for the present value in 
this case, fherefore, will be 

N (ar f n — 1), 

■~D(a.) ' 


which is also, as it evidently ought to be, 
the expression fur the present valife of 
an annuity deferred for n — 1 years. 


If, in the expression 


N (a? + n) 

* 


we 


suppose n, the period of deferment, equal 
to 0, that is, that the aTinuily is to be en¬ 
tered upon immediately, the expression 

becomes the same as in last pro- 

11 (a?) 


by a person now aged 20, when he attains 
the age of 39, its present value will be, 

» 9*7211 =£9 14m. 5d. 

blcm; which problem is, therefore, but 
a particular case of the present. And 
the following rule will apply to both;— 

Divide the number in column N, op¬ 
posite the age at which the annuity is to 
be entered upon, by the number in co¬ 
lumn D opposite the present age: the 
quotient will be the present value of the 
annuity. 

A similar remark will appl^ to the 
other benefits, and a corrasponding rule 
for all of them might be formed. But, as 
our space is limited, the present intima¬ 
tion must suffice. 

Problem IV.— To find the present 
value of a temporary annuity of £l for 
the next n years, on (x). 

This benefit consists of n payments of 
£1 to be made at the end of 1,2,3,.... 
R, years, if x be then alive. The present 
values of these payments arc. 


D (dr + 1) P (a? + 2) D (j? 3) 

1) (w) ’ D («■) * D C«y) * 


,... ; the sum of which is 

D(*’) 
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D(x+ 1 >+ D(4r + 2 ) + J)(jf+ 3) + ....P(sr-m) And ibis, bj ( 6 .) is equal 

■ ■ DW. . 

to which is, therefore, Ae present value of the annuity. 

D(a-) 

This formula might also have been de¬ 
duced by subtracting fromi tbe present 
value of an annuity for the whole life, 

Aat of .11 annuity deferred for n years, 
since the present value of an annuity 
during Ae next n years, and that of an 
annuity to commence at the end of n 
years, arc evidently together equal to Ae 

f iresent value of an annuity for Ae whole 
ife. Thus, the present value of the life 
annuity is, (Prob. II.,) 

Example.—Required the present value of an annuity of £1 during Ac next 10 
years, on ( 20 .) 


N(a^) 

D (*)’ 

and that of the deferred annuity is, 
(Prob. III.,) 

N n ) 

Their difference, or ^ .”\is 

1 )(») 

the present value of Ae temporary an¬ 
nuity, as before. 


Ans. r..NW 

D(20) 


66048 1809 - 37124-4288 28923*7521 7 . 57^17 

3818-9594 “ 3818-9594“ 

£7 11s. 6 d. 

\ 


If this be added to 9*7211, which we 
found by last problem to be the value 
of an annuity deferred for ten years, on a 
life of the same age, Ac sum 17*2948 
will be the value of an annuity on the 
whole life; and it corresponds with Ac 
value which wc deduced for that age by 
problem II. 

Here wc may repeat, once for all, as 
Ac remark applies equally to Ae expres¬ 
sions for all the benefits, Aat so long as 
the payments continue Ae same in 
number, if they commence a year earlier 
than we have supposed, the change re¬ 
quisite to be made in the formula, is the 


substitution of a? — 1 for sr in the nume¬ 
rator. The above expression Aus be¬ 
comes 

N (* - I) - N (iv + « - 1 ) 

D {X) 

Problem V. To find Ae present value 
of a deferred temporary annuity of £1 
on (.v), the period of deferment being k 
years, and that of continuance » years. 

This benefit consists of » payments of 
£1, to be made at the end of k + I, 
A 2 , A t- 3, . . . . A; + n years. The 
present values of Ae payments, are, 
(Prob. 1 .) 


I) (a- + A- + 1) I) (a? + A + S) D (ar + A + n) 

D {X) ’ ■■■l> (x)“ ..’ 

And the sum of these expressions is, 

!)_(*_+ A + I) + 1) {x + A + 2) +.D (a: + A + ») 

.. ■■ “D^j. * 

which by (8) is equal to 

• N (a? + A ) — N (ar*+ A + ») 


And this is evidently the present value 
required. 

It will be seen that this expression 
may be derived from that in Ae last 
problem,by changing x into x + koxn 
into A + »in the numerator. 


Example. Required the present value 
of an annuity of £l on ( 20 ), to be en¬ 
tered upon 10 years hence, and to con¬ 
tinue 10 years. ‘‘ 

Herea? s. 20 , A 10 ,andn » 10 . 


N ( 30) - N (40) 37124*4288 - 19 964*4836_ 17159*9452_ 

D (20) " 3818*9594 8818-9594* 


£4 9«. 10(/. 


^^* Ae value of a payment is to be £ 1 ; Ae 2 nd, £ 2 ; 

life annuity on (a?) of which Ae first Ae 3 rd, £ 3 , and so on, increasing an- 
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noally, bj the amount of the first pay* 
ment, to the end of life. < 

^ This benefit may be conceived to con> 
sist of a series of annuities of of 
which the first is to be entered upon now, 
the 2nd, one year hence; the 3rd, two 
years hence, and so on, an additional an¬ 
nuity being entered upon every year, till 


the end of life. The present values of 
these annuities are, by Problems II. 
and III., 

N (x) N (4P + 1) N (4f + 2) . 

iJW D'W ’ ■ l){xf ’ 

and the suni of these expressions, which 
will be the* required present value, is, 

by (2), 


y (j?) + N (a- + 1) + N (w + 2) 4- &e . S (x ) 

D W 1) (J) 


The same result will be obtained by 
viewing the benefit in another light. Thus, 
the first payment is jSL to be received a 
year hence; its present value, therefore, 

is The second payment is 

£2f to be received two years hence; its 
present value, therefore, is, 

In like manner, the present values of the 
3d, 4th, &o., payments will be respectively. 


3 J)(x + 3) 4 D (jf + 4) . 

I)(^) * " '!)(«) ’ 

And the sum of these expressions, which 
will be the present value of the benefit, 
is, by (11), 

as before. 

I>(®) 

Example. Required the present value 
of an increasing annuity of £], £2, 
£3, &c., on (SO) ? 


Answer, ® 

I) (30) 


53928^0044 

2257*0521 


238*8494 = £238 17s. 


Problem Yll. To find the present 
value of a deferred increasing annuity on 
(a;), that is, if an annuity to be entered 
upon fi years hence, and whose first pay¬ 
ment is to be £1, the second £2, the 
third £3, and so on, increasing every 
year, by the amount of the first payment, 
to the end of life. 

This benefit may be considered las a 


scries of deferred annuities of £1, of 
which the first is to be entered upon n 
years hence, the second n + I years 
hence, the third n + 2 years hence, and 
so on, an Additional annuity being en¬ 
tered upon every year, till the end of 
life. The present values of these an¬ 
nuities are, by Problem III., 


N (J? + w ) N(a: + n + 1) N (a? + n + 2) 
(a?) * 1) (a?) ^ ’ 1) (a!) 


and so on.* And the sum of these ex¬ 
pressions, which will be the present 
value required, will be, by (4) 

S 

"D (X) 


Example. An annuity, whose suc¬ 
cessive payments are to be £1, £2, £3, 
&c., is to be entered upon by (20), 10 
years hence; that is, when he attains the 
age of 30. Required its present value ? 


Answer, ® 

1 ) ( 20 ) 


539239*0044 

3818*9594 


141*2005 » £141 4/. 


Problem YIII. To find the present 
value of a temporary increasing annuity, 
for n years, on (as), the first payment 
being £1, the seconfi £2, ana so on, 
increasing each year, by the amount of 
the first payment, till the end of the term, 
when all payments cease. 

This benefit consists of a series of tem¬ 
porary annuities of £1, of which the first 
u to be entered upon now, to continue n 
years, and then to cease; the second to 


to be entered upon one year hence, to 
continue » - 1 years, and then to cease; 
and so on to the nth annuity, which will 
be entered upon n — 1 years hence, con¬ 
tinue one year, and then cease; that is, 
will make but a single payment. 

Now the present values of these an¬ 
nuities, are [omitting, for perspicuity, 
the common divisor D (x)] by Problems 
lY.andV., 
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Of the Ist N (.t) — N (jf + ») 

2nd N /a? + 1) - N (dr + n) 

8 rd N (dr + 2 ) - N (jp + «) 


Of the (n)th N (ar + n - 1) - N (dr + n) 

The sum of these is, (7),. 

S (dr) - S (dr + n) - « N (df + «); 
and, K btoring the divisor, we have for the required present value, 

•S (dr) — S (a? + n) — nN (d: + n) , 

Example. Required the present value of an increasing annuity of ill, <412, il3, 
&c., on (55) for the next 10 years. 


Answer, 


S(65) - ION(65) 
D (55) 

_ 2019^1025 
“ 5818514 " “ 


00976-4989 - (17008 1044 + 28769-292) 
“ •587-3514 

34*390 « £34 7s, lOd. 


Problem IX. To find the present value 
of an arrested increasing annuity on 
(dr); that is, of an annuity whose succes* 
fiivc payments arc to be £1, £*2, £3, 
and so on, increasing £1 every year till 
n payments have been made, the nth 
payment being thus £», which is also to 
DC the amount of each subsequent pay¬ 
ment till the end of life. 

The difference between this benefit 
and that which formed the subject of the 


last problem is, that while, in the case 
of the benefit referred to, all payments 
were to cease at the end of n years, in 
the present case the increase only is 
arrested, and the annuity continues to 
fiay £n a year during the remainder of 
fife. If, therefore, to the present value 
of the benefit in the last problem, we 
add* the present value of an annuity of 
£7t, deferred for n years, the sum will 
be the present value required. 


Thnt is S (.r) - S (d? + ji ) - n N (a? + «) n N (dr + »t) S (x) - S (x + »») 

’ i>(®) "D^x)" ■■ l)(»r' * 

Example. Required the present value of an annuity of £1, £2, &c., on (55), the 
increase of which is to be arrested after 10 years ? 


Answt S (55) - S ( 65) 60976*498tf- 17008 1044 4.3968*3945 

*** J>'(55) ■' 587*8514“ “ 587*8514 


= 71*8580 « £74 17a. 2 d. 

Tlie length to which the present paper benefits, and, if space permit, also of a 
has extended warns us to draw to a close, few compound benefits. 

We must, therefore, reserve for our next G. 

paper the consideration of the assurance iieimcs-streeti Fentouviiic. 


SCREW PROrELLING- 

Sir,—A subject which is now occu¬ 
pying the minus of all scientific nautical 
men, is the application of a propeller 
to steam-vessels, which shall possess 
both speed and security. The Govern¬ 
ment is giving its attention to the matter, 
arid doubtless in our war-steamers, to 
have the propeller out of the reach of an 
enemy’s fire, and the ship under perfect 
command, arc points of paramount im¬ 
portance. 


MR. Lowe’s claims. 

My object in inviting your attention to 
the subject as a public journalist, is to 
solicit a small space in your valuable 
Magazine, to set the history of the screws 
propeller in a correct point of view, and 
to disabuse the public mind of certain 
impressions whicn have been promul¬ 
gated from sinister and disingenuous mo¬ 
tives. I am the more induced to do so, 
as a work on the subject has just issued 
from the press, entitled, "Appendix D, 
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on the Archimedean Screw, or Submarine 
Propeller,” by Elijah Galloway, 1842, 
which purports to be a history of the 
screw propeller; and ^hich, from some 
circumstance, which I will not designate, 
omits all notice of my propeller, con¬ 
sisting of the segments of a sereWf 
though it is the only one which will ac¬ 
complish any required speed, and perfect 
security. 

The hope of setting my case before 
the public, is the occasion of my tres¬ 
passing on your valuable columns, being 
assured that your acknowledged liberality, 
and great regard for equity and fair deal¬ 
ing, will induce you to lend me assistaftce 
to assert the justice of my cause over the 
many pretenders and usurpers of my 
patent right. 

With this view, I have thrown hastily 
together a few facts in connexion with 
the history of the screw-propeller. 

In the year 1817, there were but four 
steam •boats on the river Thames, namely, 
the London Engineer^ the Fath^ 
Thames^ the Riclunondf and the Hope ; 
the last was the first vessel to which the 
screw vras ever applied. It was fitted 
with a whole screw, and failed. 

In the year 1626, Messrs. Shorter and 
Lowe, fixed to the bows of the Royal 
George barge, owned by the Goldsmiths' 
Company, two parts of a screw, in the 
form of curved blades. An experiment 
was made, and this also failed. 

In 1834, I produced a model with two 
blades or segments of a screw, to be 
placed at the stern of a vessel, which, 
upon trial, was found to perform well. 

In ISS^, I became acquainted with a 
Mr. Joseph J. Oddy Taylor, who was 
shown the model I had made in 1834, 
and he entered into a written agreement 
with me not to take any undue advantage, 
or deprive me of the benefits of my in¬ 
vention. I made a second model foi*Mr. 
Taylor, but for two years, the taking 
out of a patent was delaved. In 1638, 1 
was informed that Mr. Taylor was about 
to take out a patent for a propeller upon 
my model, when, to secure my rights I 
entered a caveat at the proper offices. 
Soon after, Mr. Taylor did actually make 
application for a patent, and an appoint¬ 
ment having been made for hearing my 
grounds of opposition to it, 1 met him 
at the office of the-Attorney-General, Sir 
John Campbell, who heard the statements 
of both parties, I produced the agree* 


ment signed by Mr. Joseph J. Oddy 
Taylor, and also claimed the model 
reduced by him as being the one made 
y my own hands. Sir John then asked 
Mr. Taylor, if he admitted his hand¬ 
writing to the agreement, when he said, 
he did; upon which Sir John imme¬ 
diately decided in my favour. A patent 
was then taken out by me, and the spe¬ 
cification was completed, and bears date, 
24th March, 1838. 

Since that period, my patent has been 
the sport and plunder of all sorts of 
pirates. While none have dared to dispute 
my patent right, some have tried by co¬ 
lourable variations to evade it; others 
again have boldly applied my segments 
of a screw, without any variation what¬ 
ever, and openly set me at defiance, 
knowing that to a man of my limited 
means the entanglement of the law would 
be, as it has been in my case, a denial 
of justice. 

In the autumn of 1838, I fitted my 
patent propeller, composed of the seg¬ 
ments of a screw, to a boat named the 
fVizardf and made trial of her, having 
on board Mr. Francis Pettit Smith, the 
inventor(f) of the Archimedes, or whole 
screw, and Mr. Wimshurst. We started 
from Deptford pier to Mr. Wimshurst's 
yard, and the result of the triyi was pro¬ 
nounced to De successful. This was at 
the time Mr. Witnshurst had the Ar¬ 
chimedes on the stocks. 

After this time, a vessel' with my pa¬ 
tent segments was worked in the Thames, 
above and below bridge, about October, 
1838, with a party of gentlemen on board, 
and found completely to answer every 
expectation. Among these gentlemen 1 
may mention the names of Mr. Ander¬ 
son, Mr. Cox, and Mr. Soaper, of the 
Central Coast of America Company. 

Since my patent was granted there 
have been several others taken out, which 
are all, more or less, iilfringements of 
mine. 

The first of these was Mr. J. J. O. 
Taylor, who Has never, however, acted 
^on it. Then came a boat by Capt. 
Oupenter, R.N., and worked by hand- 
labour, but that did not succeed.* After 
this, a patent was taken out by Capt. 
George Smith, It.N., who has Mmltted 

* A great mistake, as Mr. Lowe will sec, bjr re¬ 
ferring to Meek. Mag., No. 070, p« 829; and No. 
978, p. 304.—Ed. M.H. 
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to me that faia inveiition was similar to 
mine; and 1 must acknowledge, to his 
honour as a gentleman, that he has never 
attempted to carry out his patent. An¬ 
other screw propeUer was brought out by 
a Mr. Hunt, and patented in that name, 
which came so palpably from my patent 
segments, that none but Experiments 
have ever been attempted by it.* * The 
next patent granted was to Mr. Blaxland, 
whose specification is expressed in terms 
so closely resembling mine, that the de¬ 
scription reads as if it had had mine for 
the groundwork. 

I have thus briefly alluded to the his¬ 
tory of the screw propeller, as applicable 
to my segments. There are other pfo- 
pellers invented, as Fyfes’, Rennie’s, Na¬ 
pier’s ; but it is needless to refer to all. 

1 have already trespassed too far on 
your courtesy, to enter at length into the 
proceedings of the Ship Propeller Com¬ 
pany,” under the management of Mr. F. 
Pettit Smith; but there arc one or two 
statements put forth in their prospectus 
which 1 cannot forbear briefly notic¬ 
ing. The prospectus alleges that ** the 
Archimedes steam-boat has proved the 
superiority of Mr. Smith’s Patent Screw 
X’ropcllerwhereas, any success attend¬ 
ing the Archimedes was gained when my 
tent segments were applied, instead of 
r. Smith’s wlutle screw. Vhe voyage 
across the Bay of Biscay, from Plymouth 
to Oporto, so boastingly referred to, was 
performed by a^ropeller of my segments. 
The Archimedes left port with Mr. 
Smith’s patent, which w'as afterwards 
unshipped, and my patent segments fitted 
on, with which she performed the voy* 
age, as the testimony of the ** gentlemen 
who freighted her ” will prove. On her 
return she got'foul of the Goodwins,” 
and w^s obliged to come back to the 
Thames with my propeller still fixed to 
her stem. Another statement made by 
the Company io^ that the whole of the 
patents have been purchased by them, 
which is not true. JSIy patent remains 
in my own right and obsession; and 
what the Company could not purchase, 
they have been unscrupulous enough to 
appropriate without leave or license. 

I desire no favour beyond my right t 


* Here, again, we must aaf'i Mr. Lowe is greatly 
ill error, Blr. Hunt's patent is for the conibinattop 
of a steering and propelling apparatus in one j .and 
iio expressly statesi tnat he fays no claim to any 
particular sort of propelling bladei—Ed. M. M. 


and if my suboMrine propeller be defi¬ 
cient in producing the two most essential 
requisites for a propeller to possess, vis., 
security and speed, then I should expect 
it to fail into, deserved neglect. 

’There may be some merit in produc¬ 
ing a valuable appendage to the power of 
steam, (which has cost me many years of 
labour and expense,) and my ambition 
may be gratified at the success of my 
ingenuity; but thero should be some 
more solid advantages accruing to me, in 
the shape of a fair recompense. 

ITour giving publicity to this account 
may forta the first step towards vindi¬ 
cating my right; and, trusting the day 
of retribuUon will not now be long de¬ 
layed, 

1 remain, Sir, 

With great respect. 

Your most obedient humble servant, 

Jahbs Lowe. 

October 24,1842. ^ 


141E great BRITAIN—IRON PLANKING. 

Sir,—Having resided near Bristol, 
during the time that the principal portion 
of the. outward sheeting of the hull of 
the then Mammoth^ now Great Brituiny 
was being laid on, it struck me very for¬ 
cibly, that the method adopted, that of 
riveting together oblong sheets of iron, 
of short lengths, was A most clumsy mode 
of proceeding, and utterly unworthy of 
the advanced state to which the mechani¬ 
cal arts have arrived; and I should have 
communicated to you my views on the 
subject long ago, had 1 not expected that 
the remedy, which seemed so obvious to 
me, must, ere this, have occurred to 
others more interested in its adoption, 
and provided with the machinery neces¬ 
sary to carry it out. As that, however, 
appears not to have been the case, 1 shall 
at oute spite my plan, which is to substi¬ 
tute for the iron sheets now used, whst 
may be termed Iron Plank." I would 
have the iron intended for ship-building, ■ 
(and for divers other purposes as well) 
toll^ out into slips of a length and 
breadth suitable to me purposes to which 
they will have to be applied, and for 
large ships I wouM say the longer the 
better. There can be no difficulty in' 
the thing, as the requisite machinery at¬ 
tached to a powerful rolling miU will 
readily present itself to the mind 
intelli^nt mechanie. 
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ISij adopting thia plan not only will 
the nomerous heading joints (a sure 
source of weakness) of the present me¬ 
thod be avoided, but the material itself 
ynll be, I conceive, considerably increased 
in toughness of fibre, as small wires are 
stronger in proportion than large ones. 
The planks would (I think) be annealed 
after rolling. Sbi^ constructed with 
^n Flanking, well put together, (spe¬ 
cially if the joints can be fused fimuy to¬ 
gether, of which, from Mr. Spencer’s 
experiments, there can be little doubt,) 
would, I conceive, be almost invulnerable, 
and perhaps had the ill-fated Brigand 
been so built, she would have been aflst 
at this hour. 

Should you think this invention, (if, 
indeed, invention it can be called,) worth 
communicating, ^ou will do me the 
favour to insert it in your very useful 
Magazine, and so oblige your obedient 

servant, John Dayman. 


Mambuiy, Bideford, Devon, November 11,1813. 

[The correspondence mentioned in c 
P.S. to Mr. Dayman’s letter, we shall 
be glad to receive.— Ed. M. M.] 

IMPROVEMENT IN THE CONSTRUCTION 
OF CISTERNS. 

Sir,—^The remarks of Mr. Cole in a 
recent Number of your Magazine on the 
defects of our water cisterns, will no 
doubt draw the attention of ingenious 
men to the best means for their removal, 
which may eventually lead to the intro¬ 
duction of some important improvements 
in these articles. 

In the glean time, 1 beg to offer a 
few remarks illustrative of the inattention 
hitherto paid to this matter, and to sug¬ 
gest a simple alteration of form, which 
would greatly increase the facility of 
cleansing, when this process is, as at 
times it idways will be, absolutely neces¬ 
sary. 

Fig. 1. 




Fig. ], is a rough sketch of the man¬ 
ner in which cisterns are usually con¬ 
structed ; a is the supply pipe and ball- 
cock; h the service pipe, or tap, fixed in 
the side of the cistern a few inches above 
the bottom; c the waste pipe, the plug- 
socket of which closes an aperture in the 
bottom of the cistern. The principle 
aimed-at in this mode of construction 
has been^ to allow all the ponderable 
impurities to become deposited at the 
base of the cistern, below the point at 
which the supply of water for domestic 
purposes is drawn off; the accumulated 
impurities being got rid of, by withdraw¬ 
ing the waste pipe. It unfortunately 
happens, however, that the object in 
view is often lost sight of by the cistern 
maker, who makes them in this manner, 
because he was taught so to do during 
his apprenticeship, and not because he 
comprehends the principle. In the 
greater number of instances it will be 
found, that the waste-pipe socket is sold-, 
cred into its place in such a manner, that 
there is a considerable rise all round the 
opening, which ought to be, on the con¬ 
trary, /Ae kneest part of the eietem. 
Again, from want of care in the fixing, 
it will often be found that there is a fall 
away from, insteaui of towards this open¬ 
ing. In several cisterns I have noticed 
an elevation jp the middle and a fall to¬ 
wards both ends. In all these cases it 
becomes a very troublesome, and a very 
difficult matter to effect the perfect 
cleansing of the cistern, lus the water 
cannot all be run off: the impurities set¬ 
tle in the lowest parts, and fresh quantities 
of water thrown in, dilute but do not 
entirely remove them. 

Fig. 2. 



towards the centre, where the waste pipe 
is inserted. The bottom of this oistern 
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ina 7 be cither of a prismatic or conical 
form; in either case, all the impurities 
will settle around the waste wipe and be 
carried off by the rush of water towards 
the opening, whenever the waste pipe is 
withdrawn, and any further quantity of 
water thrown in will cleanse the cistern 
of every impurity. In the present form 
of cistern (fig. 1,) the escape of the 
water is sluggish; in the form suggested 
(Fig. 2,) its escape would be exceedingly 
rapid. 


Pig. 3. 



Fig. 3 cxemplides this principle as it 
might be advantageously applied to cis¬ 
terns of slate. In this material, the bot¬ 
tom may be flat, but it should be made 
to incline from three of the corners to¬ 
wards the fourth, where the waste-pipe 
should be inserted. It is a very common 
practice to put up slate cisterns without 
any waste-pipe at all, but this is decidedly 
bad, because hovrever cleanly the material 
of the cistern, impurities will in the 
course of time become deposited therein 
and must be removed. 

In each of these cases it will be seen 
that the principle of drawing the supply 
of water from above the lower strata, is 
equally carried out, with this advantage, 
that if the cistern is emptied to this level 
the remaining quantity of unchanged 
water is a minimum. 

1 am, Sir; yours respectfully, 

Wm. Baddelrt. 

Ilambuigli, NoTember Ist, 1842. 


description of THE MESSRS. JOSEPH 
WHITWORTH AND CO.'s PATENT GUIDE 
SCREW STOCK. 

(Communicated by the luventon.) 

The Guide Stock is entirely new in 
principle, and will cut a screw scarcely 
inferior to that obtained in a slide lathe 


from a true guide. The name has been 
chosen from this circumstance, as ex¬ 
pressing the peculiar feature of the in- 
"vention. The thread produced is not 
only true, and of the exact pitch required, 
but pcrfeetly formed throughout, being 
cut clean without distortion of the metal. 

In all these respects the advantage of 
the Guide over the common Stock is re¬ 
markable. The latter, it is well known, 
will not eut a screw in any degree per- 
feet. The thread, bdbides heing irregu¬ 
lar, is never of the right pitch. It is 
also more or less swollen by the violenise 
done to the metal, so that the diameter 
of fhe screw is often considerably greater 
than that of the blank shaft on which it 
is cut. These defeets are attended with 
the most serious practical inconvenience. 
They^often render it extremely difficult 
to obtain a fit between the screw and nut, 
and consequently occasion a considerable 
sacrifice of time and labour. They ne¬ 
cessarily impair in a very great degree 
the efficiency of tlie screw bolt, which 
cannot possess either the strength or me¬ 
chanical power which it would have if 
the thread were cut true and clean. 

The defects in question arc variously 
modified according to the size of the 
master tap used in cutting the dies. If 
they have been cut by a master tap dou¬ 
ble the depth of the thread lar^r in 
diameter than the shaft to be screwed, 
they will act very well at first, and the 
thread will be started true, but as the 
operation proceeds, they become altoge¬ 
ther unsteady and uncertain in their ac¬ 
tion. If, on the other hand, they have 
been cut by a master tap of the same 
size as the shaft to be screwed,..the thread 
is made untrue in its origin. They first 
touch the shaft only on the extreme 
points of their outer edges, as shown in 
the following sketch. 
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They have neither sufficient guide nor 
steady abutment, till the operation is on 
the point of being completed. It is not< 
unusual to employ a master tap of an 
intermediate size. In this case, however, 
it is obvious the dies will combine, in a 
modified degree, the defects peculiar to 
each of the cases before mentioned. 

In the Guide Stock this perplexity is 
entirely obviated, and the dies act with 
full adfvantage from the comnicncemeut 
of the operation to the conclusion. They 
are cut by a master tap double the depth 
of the thread larger than the screw blank; 
while their general form and the direc¬ 
tion in which they are moved forward, 
are such as to,preserve their cutting 
power, and -steadiness of action undimin¬ 
ished to the full depth of the thread. 

The plan of the Guide Stock will be 
readily understood from the engraving 
opposite. A, the top plate, fastened 
by screws a a a; B, a stationary die ; 
C C, moving dies; D, a sliding piece 
with inclined slides for moving the dies; 
E, a nut for drawing up the piece D'. 
The interior of the stock is shown by 
dotted lines through the top plate A.— 
B is a stationary die, C C are moving 
dies, brought up by a piece D, sliding in 
a recess in the stock, and bearing with a 
distinct incline against the back of each 
die. The piece D is drawn up by a nut 
E, on the outside of the stock. 

The dies having been cut by a full- 
sized master tap, as before mentioned, 
the curve made by their outer edgeE is 
that of the blank shaft they are intended 
to screw. Hence, in starting the thread, 
they bear at all points of the common 
curve, andnhe impressipn made by in¬ 
dentation is the exact copy of the thread 
of the die. The parts indented serve 
as a steady to the dies, in cutting 
round the bunk shaft. A groove in the 
stationary die facilitates the operation. 
Four cutting edges are brought into ac¬ 
tion, at points of the circumference 
nearly equidistant, so that by little more 
than a quarter turn, the thread is com¬ 
pletely started round the shaft. The 
difficulty'involved in the operation by 
tilie common stock is entirely removed. 

After starting the thread, the stationary 
die serves principally as a guide and 
abutment for the others. The moving 
dies are peculiar in their form and direc¬ 
tion, Wn oeculiarities depending on the 
position of the arc in the diank of the 
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die. The two sides have each a different 
inclination to the arc. As the die moves 
forward, one side becomes prominent 
towards the screw shaft, and its cutting 
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The prominent sides of the moving dies 
are those turned towards each other. 

The direction of the common die is 
necessarily towards the axis of the screw 
shaft. In the Guide Stock the direction 
of the moving dies is that of two planes, 
meeting beyond the centre of the stock, 
in a lintf parallel to the axisfof the screw 
shaft, and considerably behind it. This 
direction is determined by reference to 
the change which takes place in the re¬ 
lative position of the screw shaft, as the 
thread is cut deeper. One of the three 
dies being stationary, there must neces¬ 
sarily be a constant change in the position 
of the screw shaft in rdatioii to the two 
others, the effect of which, if not coun¬ 
teracted, would be to deprive the cutting 
edges of the requisite prominence. liy 
^ving them the direction before men¬ 
tioned, the proper degree of prominence 
is secured, notwithstanding the change of 
pMition. The latter, when combined 
with the eccentricity of the dies, so far 
from being any irnpediraent to their ac¬ 
tion, materially assists it. The ncw'ly* 
formed thread is thereby kept in contact 
with the dies, for some distance b(,‘hind 
their cutting edges', affording them the 
same kind of support throughout the 
operation which they have at its com¬ 
mencement, when, as before observed, 
the curve made by their Cuter edges is 
coincident with that nf the screw blank. 
This continued support, which is neces¬ 
sary to steady their action, could not be 
obtained without a change in the position 
of the screw’ shaft. They would other¬ 
wise acquire too much clearance as they 
form the thread deeper, and their cutthig 
edges would be apt to dig. 

The steadiness of the Guide Stock, 
and its easy action in screwing, are 
equally remarkable. In using it, not 
one-ha!f the force consumed by the com¬ 
mon stock is required. The inner edges 
of the movhig dies (which principally 
act in cutting out the metal) are filed off 
to an acute angle. This enables them to 
cut with extreme ease, and without in 
any degree distorting the thread, while 
they take off shavings similar to those 
cut in a lathe. Their action in cutting 
is in effect the same as that of a chasing 
tool, to w'hich they bear an obvious re¬ 
semblance in form. They may also be 
sharpened on a grindstone In the same 
manner. . 

A praeUcal difficulty has hitherto at¬ 


tended the use of the Screw Stock, aris¬ 
ing from the wear of the taps and dies. 
The tap becomes less in diameter, and 
consequently taps the hole too small, 
while the opposite effect takes placewi h 
the dies, which, being unable to cut a 
full-sized thread, leave the screw too 
large. The only mode of counteracting 
this twofold error, so as to obtain a fit 
between the screw and nut, is by forcing 
the dies forward tiU they have reduced 
the diameter of the screw a proportionate 
quantity. From what has been before 
observed, it is evident that this cannot be 
done in the case of common dies, with- 
ourt injury to the thread. In using the 
Guide Stock, on the contrary, it is at¬ 
tended with no disadvantage. Lest the 
diameter of the screw should be inad¬ 
vertently reduced more than necessary, 
figures are stamped on the sides of the 
set nut E, to indicate when the thread is 
full. 

l'Ur.«nESS Of WOOD PAVIKG. 

Sir,—In a notice of a work by Colonel 
Maccronc—“ Hints to Paviors ’’—pre¬ 
faced by some remarks of your own, 
which appeared in the Monlhly Repoai- 
tory of December, 183J3, and, if I recol¬ 
lect, continued in January, 1834, I ex¬ 
pressed au opinion that the success of 
wood paving was very dcubtful, for seve¬ 
ral reasons, viz. 

That it would swell in winter, and 
shrink in summer. 

That it would be liable to rut and ge¬ 
nerate miasma. 

That it would be liable to be stolen for 
fuel, like fanners* fences. 

These -opinions were grounded on the 
assumption that deep blocks of wood, of 
hexagon form, with the grain vertical— 
the original proposition—were to be used, 
not merely in leading thoroughfares, hut 
generally, in all districts. 

Nearly eight years have elapsed since 
that time, and wood paving has become 
general in many leading thoroughfares; 
and there can be no doubt of its increase,* 
for the following reasons. 

1. Houses inereAse in value in tfao- 
ronghfares of great traffic, inasmuch that, 
noise and concussion being diminished—i 
almost removed—they are more available 
as dwellings: in technical phraseology, 
** shopkeepers can let their lodgings.’* 

2 . The great diminution in wear and 
tear of horses and vehicles. 
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3. Greatly increased cleanliness. 

£ven supposing the expense of main¬ 
tenance of the pavement to be greater, 
the great economy induced in other ways 
is a compensation of manifold amount. 

The alleged drawback on the wooden 
pavement is, the slipping of the horses. 
This is of little importance, inasmuch as, 
when the lines are completed, there will 
be little w'ear of horse.shocs; and they 
can be made cross-cut, like a coarse file, 
and thus produce adhesion. Apart from 
this, sharp river sand spread upon the 
surface, from time to time, will materially 
lessen the evil; and, moreover, horses 
will learn, like bipeds, to tread i^ccurely* 
With regard to my expressed opinion as 
to the svD^lingoi the timlicr, it nas been 
proved to be an evil in the blocks wdth 
vertical grain, in that portion laid near 
St. Giles’s church. It rose occasionally 
in large swelling patches, and occasion¬ 
ally forced up the side pavements. Sum¬ 
mer shrinking never takes place, because 
the artificial watering prevents it. I 
mnitted this element in my calculation. 

But an alteration has taken place in 
the mode of laying down. The most ap¬ 
proved mode now is, with the grain of 
the wood at an angle of 45*’ W'ith the sur¬ 
face of the road. This prevents the, 
swelling of the wood from acting as a la¬ 
teral wedge, and developes the elasticity 
usefully, in preventing the effects of con¬ 
cussion. A piece of wood paving may be 
regarded as a bundle of quills tied up to- 
.aether. Laterally, they have great elas¬ 
ticity ; end-ways, none, Tlie bundle of 
quills may be trodtlen on without crush¬ 
ing, but the single quill will be crushed 
under the ^oot. Upon this principle, 
wooden pavements, in which the quantity 
of tiinbcL' is stinted, will fail, while the 
larger mass will be successful. Jt must 
be obvious, that the most perfect deve¬ 
lopment of the elastic action of the tim¬ 
ber w'ill be with the grain parallel to the 
surface of the road; and the least per- 
fi'Ct, at right angles with the surface of 
the road. But the grain parallel to the 
road would involve the evil of separation 
of the fibre, by stripping off in wear; 
and the most successful general result is, 
with the-grain angle of 45** with the 
surface of the roin* 

With regard to my opinion as to the 
liability of the wood pavement to rot and 
generate miasma, I omitted to take into 
account, that stagnation is a needful ele¬ 
ment' in generating fungus, or rot« In 


the main thoroughfares no stagnation can 
exist, for they are never quiet; but I 
^have no doubt that, if the dull streets of 
the West End were lined with deep blocks 
of vertical grain, and never w'atered, the 
result would be, swelling in winter, 
shrinking in summer, and the generation 
of nuisance by rotting. On railways, the 
rails in constant use do not rust—those 
out of use rust rapidly. And, if laid in 
by streets and lanes unwatebed by the 
police, the poor would assuredly regard 
wood pavement as a fuel quarry, as 
report says the grave-diggers regard cof¬ 
fins in the London burying-grounds. 

Tlie rationale of the matter is this. A 
road, whether bordered by houses or not, 
roquirts to b;* constructed of a certain 
strength of material proportioned to the 
traffic, and, if sufficiently strong, would 
last for ever, but for the destruction of 
the surface by contiuual friction, «. e., if 
no underground agencies, such as water, 
&c., be at work. To prevent destruction 
of the surface a tyre is required, which 
may be renewed as it wears away, pre¬ 
cisely like a wheel; and wooden tyre is 
the best surface for a road, being in suf¬ 
ficient masses not to ‘be crushed by the 
passing loads. 

The practice now obtaining, of inter¬ 
secting the wood pavement by channels, 
to give the huAes foot-hold, is most mis¬ 
chievous, and will diminish the durability 
nearly one-half. A system of blows is 
kept up between the wheels and the 
wood. It would be far better to make a 
plain surface, and sand it frequently. 
Nor must it be forgotten, that the 
draqght on the intersected wood is much 
increased. 

To conclude; I judge that the pro¬ 
blem is still to solve between wood pave¬ 
ments and tram ways. The draught on 
an iron rail is far less than on an}^ wood 
whatever. A perfectly hard and true 
circle running on a perfectly hard plane, 
with a wood understruction, is the point 
to aim at, to produce the minimum of 
draught and the maximum of durability; 
all else is never ending, still beginning, 
drudging and repair. Wood is a sub¬ 
stance furnished by Nature as an expe¬ 
dient for man’s intermediate state, and 
which, when he attains his whole birth¬ 
right of knowledge will only be used for 
ornamental purposes. 

1 remdn, Sir, yours, 

Junius Bbdivi'vub. 

October 15, 1H42. 



468 


ON THRRMOOHAPIIT, OR THE ART OF COPYING KNaRAVlMGS, OR ANY PRINTED CHA¬ 
RACTERS, FROM PAPER ON METAL PLATES—BY ROBERT HUNT, BSH., SECRETARY TO 
THE ROYAL CORNWALL POLYTECHNIC SOCIETY. 

[read at TUB MEETING OF THE SOCIETY, NOVEMBER 8, 1842.] 


The Joamal of the Academy of Sciences 
of Fsris, for the 18tli of July, 1842, contains 
a communication'made by M.*Regnault from 
M. Moser of Konigsberg, ** Sur la forma¬ 
tion des images Dagoerriennes in arhich 
he announces the fact, that ** to^en two 
bodiet are eufficiently near, they impress 
their images upon each other.** The Jour¬ 
nal of the 29th of August contains a second 
communication from M. Moser, in which 
the results of his researches are summed up 
in twenty-six paragraphs. From these I 
select the following, which alone are to be 
considered on the present occasion. 

*'9. All bodies radiate light even in com¬ 
plete darkness. 

“ 10. This light does not appear to be 
allied to phosphorescence, for there is no dif¬ 
ference perceived whether the bodies have 
been long in the dark, or whether they have 
been just exposed to daylight, or even to di- 
reet solar light. - 

** 10. Two bodies constantly impress their 
images on each other, even in com])lete 
darkness. 

14. However, for the image to be ap¬ 
preciable it is necessary, because of the di¬ 
vergence of the rays, that the distance of the 
bodies should not be very considerable. 

15. To render the image visible, the 
vapour of water, mercury, iodine, &c., may 
be used. 

** 17. Tliere exists latent light as well as 
latent heat." 

The announcement at the last meeting of 
the British Association'of these discoveries, 
naturally excited a more than ordinary de¬ 
gree of interest. A discovery of this kind, 
changing, as it does, the features, not only 
of the theories of light adopted by philoso¬ 
phers, but also the commonly received opi¬ 
nions of mankind, was more calculated to 
awakdi attention than any thing which has 
been brought before the public since the 
publication of Daguerre’s beautiful photo- 
graphie process. Having instituted a series 
of experiments, the results of which d^pear 
to prove that these phenomena are not pro¬ 
duced by latent light, I am desirous of re¬ 
cording them. 

I would not be understood as denying the 
absorption of light by bodies, of this 1 think 
we have abundant proof, and it is a matter 
well deserving attention. If we pluck a 
nasturtium when the sun js shining brightly 
on the flower, and carry it into a'dark room. 


* Comptos Bendas, tome xv., No. 3, folio 119. 


we shall still be enabled to see it by the light 
which it emits. 

The human hand will sometimes exhibit 
the same phenomenon, and many other in¬ 
stances might be adduced in proof of the 
absorption of light; and, I believe, indeed 
the principle that light is latent in bodies. 1 
have only to show that the conclusions of M. 
Moser have been formed somewhat hastily, 
being led, no doubt, by the striking simila¬ 
rity which exists between the eifects produced 
on the Daguerreotype plates under the in- 
influence of light, and by the juxtaposition 
of bodies in the dark, to consider them as 
the work of the same clement. 

1 . Dr. Draper, in the Philosophical Ma¬ 
gazine for September, 1840, mentions''a flict 
which has been long, known, ** That if a 
piece of very cold clear glass, or what is bet¬ 
ter, a cold polished metallic reflector, has a 
little object, such as a piece of metal, laid on 

f it, and the surface be breathed over once, the 
object being then carefully removed, as often 
as you breathe again on the surface, a spec¬ 
tral image of'it may be seen, and this sin¬ 
gular phenomenon may be exhibited for many 
days after the first trial is made." Several 
similar experiments are mentioned, all of 
them going to show that some mysterious 
molecular change has taken place on the 
metallic surface, which occasions it to con¬ 
dense vapours unequally. 

2 . On'repeating tliis simple experiment, 

I find that it is necessary for the production 
of a good effect, to use dissimilar metals; 
for instance, a piece of gold or platina on a 
plate of copper or of silver wjU make a very 
decided image, whereas, copper or silver on 
their respective platea gives,but a very faint 
one, and bodies which are bad conductors of 
heat placed on good conductors, make de¬ 
cidedly the strongest impressions when thus 
treated. 

*3. 1 placed upon a.wdl-polished copper 
plate, a sovereign, a shilling, a large silver 
medal, and a penny. The plate was gjsntly 
warmed by passing a spirit lamp along its * 
under surface; when cold, the plate was 
exposed to tiie vapour of mercury; each 
piece had madeoits impression, but those 
made byihe gold and the large medal were 
most distinct, not only was the disc marked, 
but the lettering on each was copied. 

4. A bronze medal was supported upon 
slips of wood, placed on the copper, ^th of 
an inch above the plate. After mercuria- 
lization, the spatice the medal covered vras 
wdl marked, and for a considerable distance 
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around the mercury waa unequally depoaitedi 
giving a shaded border to the image; the 
sp^s touched by the slips of wood were 
thickly covered with the vapour. 

5. The above coins and medals were all 
placed on the plate, and it was made too hot 
to be handled, and allowed to cool without 
their being removed; impressions were made 
on the plate in the following order of in¬ 
tensity,—gold, silver, bronze, copper. The 
mass of the metal wqs found to influence 
materially the result; a large piece of cop¬ 
per making a better image than a small 
piece of silver. M^hen this plate was ex¬ 
posed to vapour, the results were as before 
(3, 4). On rubbing off the vapour, it wps 
found tiukt the gold and silver had "made per¬ 
manent impressions on the copper. 

6. Tlie above being repeat^ with a still 
greater heat, the image of the copper coin 
was, as well as the otherr^ most faithfully 
given, but the gold and silver only made 
permanent impressions. 

7. A silvered copper plate was now tried 
with a -moderate warmth (3). Mercurial 
vapour brought out good images of the gold 
and copper; the silver marked, but no': well 
defined. 

8. Having repeated the above experiments 
many times with the same results, 1 was de¬ 
sirous of ascertaining if electricity had any 
similar effect; powerful discharges were 
passed through and over the plate and discs, 
and it was subjected to a long continued cur¬ 
rent without any effect. The silver had been 
cleaned off from the plate (7), it was now 
warmed with the coins and medals upon it, 
and submitted to discltarges from a very 
large Leyden jar,; on exposing it to merciftial 
vapour, thd impressions were very prettily 
brought out, and strange to say, spectral 
images of those which had been received on 
the plate when it was silvered (7). Thus 
proving that the influence, whatever it may 
be, was exerted to some depth in the metal. 

9. I placed upon a plate of copper, blue, 
cd, and orange coloured glasses, pieces of 

crown and flint glass, mica, and a square of 
tnCdng paper. Hiese were allowed to 1e- 
main in contact half an hour. Hie space 
occupied by the red glass was well marked, 
that covered by the orange, was less distinct, 
but the blue glass left no impression; the 
shapes.of the flint and crown glass were well 
mode out, and a remarkably strong impres¬ 
sion where tiie crown glass rested on die 
tracing paper, but the mica had not made 
any impression. 

10. The last Experiment repeated. After 
the exposure to mercurial vapour, heat was 
again applied to dissipate it; the impressiou 
still remained. 

. 11. The experiment rqteated, but the 


vapour of iodine used instead of that of mer¬ 
cury. The impressions of the glasses ap¬ 
peared in the same order as before, but also 
a very beautiful image of the mica was deve* 
loped, and the paper well marked out, show¬ 
ing some relation to exist between the sub¬ 
stances used, and the vapours applied. 

12. Placed (he glasses used above (9, &c.), 
with a piece of well-smoked glass for half an 
hour, one-twelfth of an inch below a polished 
plate of copper. The vapour of mercury 
brought out tho image of the smoked glass 
only. 

13. All these glasses were placed on the 
copper, and slightly warmed; red and smoked 
glasses gave, after vaporization, equally dis- 
tiuct images; the orange the next; the others 
left but faint marks of tlieir forms. Polishing 
with Tripoli and putty powder would not 
remove the images of the smoked and red 
glasses. 

14. An etching, made upon a smoked 
etching ground on glass, the copper and glass 
being placed in contact. The iman of tho 
glass only could be brought out. r 

15. A design cut out in paper, was pressed 
close to a copper plate by a piece of glass, 
and then exposed to a gentle heat; the im¬ 
pression was brought out by the vapour of 
mercury in beautiful distinctness. On en¬ 
deavouring to rub off the vapour, it was 
found, that all those parts which the paper 
covered, amalgamated with mercury, which 
was removed |rom the rest of the plates; 
hence there resulted a perfectly permanent 
white picture on a polished copper plate. 

IG. The coloured glasses before named 
(9, 12), were placed on a plate of copper, 
with a thick piece of charcoal, a copper coin, 
the mica and the paper, and exposed'to fer¬ 
vent sunshine. Mercurial vapour brought 
up/he images in the following order, smoked 
glass, crown glass, red glass, mica, beauti¬ 
fully delineated, orange glass, paper, char¬ 
coal, the coin, blue glass; thus distinctly 
proving, that the only rays which had any in¬ 
fluence on the metal, were the calorific rays. 
Tills expei'iment was repeated on different 
metals, and with various materials, the plate 
being exposed to steam, mercuf y, and iodine; 

I invariably found tliat those bodies which 
absorbed or permitted the permeation of 
the most heat gave the best images. The 
blue and violet rays could not be detected 
to leave any evidence of action, and as spec¬ 
tra imprinted on photographic papers by 
light, which had permeated these glasses, 
gave evidence of the large quonti^.'of the 
invisible rays which passed them fteely, we 
may also consider those as entirely withqnt 
the power of effecting any change on compact 
simple bodies. 

17. In a paper which I published in the 
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Philosophical Magastnei for October, 1840, 
I mentioned some instances in which 1 had 
copied priiiti'd pages mid engravings on 
iodized paper, by mere contact and exposoro 
to the influence of the calorific rays, or to 
artificial hent. I then, speculating on the 
probability of our being enabled by some 
snch process as the one 1 thVn named, to 
copy pictures and the like, proposed the 
name of Thermography, to distinguish it 
from Photography. 

18. I now tried the eflccts of a print in 
close contact with a well polished copper 
plate. When exposed to mercury, I found 
that the outline was very faithfully cojiied 
on the metal. 

19. A paper ornament was pressed be¬ 
tween two plates of glass, and warmed; the 
impression was brought out with tolerable 
distinctness on the under anil wannest glass, 
but scarcely traiaxible on the other. 

20. Hose leaves were faithfully copied 
on a piece of tin plate, exposed to the full 
in^ence of sunshine, but a miicli hotter im¬ 
pression was obtained by a prolonged expo¬ 
sure in the dark. 

21. With a view of ascertaining the 
distance at which bodies might lie copied, I 
placed upon a plate of polished copper, a 
thick piece of plate glass, over this a square 
of metal, and several other things, each 
being larger than the body beneath. I'liese 
were all covered by a deal box, which was 
more than half an inch dispuit from the 
plate. Things were left in this position for 
a night. Qu exposing to the vapour of 
mercury it was found that each article was 
copied, the bottom of the deal box more 
faithfully than any of the others, the grain 
of the wood being imaged on the plate. 

22. Having found, by a series of experi¬ 
ments, that a blackened paper mailc* a 
stronger image than a white one, I very an¬ 
xiously tried to eflect the copying of a printed 
page or a print. I was partially successful 
on several metals, but it was not until I used 
copper plates amalgamated on one surface, 
and the mercury brought to a very high 
polish, that 1 ^produced an^hing of good 
promise. By carefully preparing the amal¬ 
gamated surface of the copper I was at 
length enabled to copy from paper, line- 
engravings, wood cuts, and lithographs, with 
surprising accuracy. The first specimens 
produced, exhibit a minuteness of detail and 
sharpness of outline, qnite equal to the early 
Daguerreotypes and the Photographic copies, 
prepared wim chloride of silver.* 


• The first faithful copy of the lines of a copper¬ 
plate engraving was obtained by Mr. Cantabrana, 
who haa aince succeeded in pmeuTing some tolera¬ 
ble apeeimeBe, on unamalgamated copper, which 
cannot bo niUMd off. 


The following is the process at present 
adopted by me, which I consider far from 
perfect, but which affords us very delicate 
images. 

A well polished plate of copper is rubbed 
over with the nitrate of mercury, and then 
well washed to remove any nitrate of copper 
which may be formed; when quite dry a 
little mercury taken up on soft leather or 
linen is well rubbed over it, and the surface 
worked to a perfect mirror. 

The sheet to be copied is placed smoothly 
over the mercurial surface, and a sheet or 
two of soft, clean paper being placed upon 
it, is pressed into equal contact with the me> 
ta\ hy a piece of glass, or flat board; in this 
state it is allowed to remain for an hour or 
two. The time may be considerably short¬ 
ened by applying a very gentle heat for a 
few minutes to.the under surface of tlie 
plate. The hea^^ must on no account be so 
great as to volatilize the mercury. The 
next process is to place the plate of metal in 
a closed box, prep.ircd for generating the 
vapour of mercury. The vapour is to be 
slowly evolved, and in a few seconds the 
fneture will begin to ajipcar ; the vapour of 
mercury attacks those fiarts which correspond 
to the white parts of the ]>rinted page or en¬ 
graving, and gives a very faithful, but a 
somewhat indistinct image. The plate is 
now removeil from the mercurial bo.x, and 
placed into one containing ioiline, to the 
vai»onr of which it is e.xposed for a short 
time; it will roon be very evident that the 
iodine vapour attacks those parts which are 
free from mercurial vapour, blackeriiug them. 
Hence there results a }>crfectly black pic¬ 
ture* contrasted with the grey ground formed 
by tlie mercurial vapour. The picture being 
formed by the vapours of mercury and 
iodine, is of course in the same state ns a 
Daguerreotype picture, and is* readily de¬ 
stroyed by rubbing. From *the depth to 
which I find the impression made into the 
metal, 1 confidently hope to be enabled to 
give to these singular and beautiful produc¬ 
tions, a considerable degree of permanence, 
BO that they may be used by engravers for 
working on. 

It is a curious fact that the vapours of 
mercury and of iodine attack the plate differ¬ 
ently, and 1 believe it will be found that vapours 
have some distinct relation to the chemical, 
or thermo-electricsfl state of the bodies upon 
which they are received. Moser has ob¬ 
served this, and attributes the phenomena 
to the colours of the rays, which he sup¬ 
poses to become latent in the vapour on its 
passing from the solid into the more subtile 
form. 1 do not however think this explana¬ 
tion will agree with tife resnlts of experiments. 
1 fiael opnvinoad tiiat we have to deal with 
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some thermic influence, and that it will 
eventually be found that sorae^purely calorific 
excitement produces a molecular c^nge, or, 
that a thermo-electric action is induced, 
which effects some change in the polarities 
of the ultimate atoms of tiie solid. 

_ These are matters which can only be de¬ 
cided by a series of well conducted experi¬ 
ments, and, although the subject will not be 
laid aside by me, I hope the few curious and 
certainly important facts which I havebrought 
before yon, will eliefl; the attention of those 
whose leisure, and well known experimental 
talents, qualify them in the highest degree 
for the interesting research into the action 
of those secret agents, which exert so power¬ 
ful an influence over the laws orthe matirial 
creation. Although attention was called to 
the singular manner in which vapours dis¬ 
posed themselves on plates of glass and 
copper, two years sincMt by Dr. Draper, 
Professor of chemistry at New York, and 
about the same time to the calorific powers 
of the solar spectrum, by Sir John Herschel,’'^ 
and to the influence of heat artificially ap¬ 
plied, by myself (17) yet it is certainly due 
to M. Moser of Konigsberg, to acknowledge 
him to be the first who has forcibly called 
the attention of the scientific world to an 
enqniry which promises to be os iinjiortant 
in its re^ts, as the discovery of the electric 
pile by Volta. 

As to the practical utility of this discovery, 
when we reflect on the astonishing progress 
mode in the art of Photography since Mr. 
Fox Talbot published his first process, what 
may we not expect from Thermography, the 
first rude specimens of which exhibit far 
greater perfection than the early efforts of 
the sister art ? 

As a subject of pure scientific interest, 
Thermography promises to devclope some of 
those secret influences which operate in the 
mysterious arrangements of the atomic con- 
stitaents of matter, to show us the road into 
the yet hidden recesses of nature’s works, 
and enable us to pierce the mists which at 
present envelope some of the most striking 
phenomena, whic^ the penetration and in¬ 
dustry of a few chosen minds" have brought 
before our obscured visions. It has placed 
us at the entrance of a great river, flowing 
into a mighty sea, which mirrors in its glow¬ 
ing waters some of the most brilliant stars 
which beam through,the atmosphere of 
truth. 

Robbrt Hunt. 

Falmouth, November T, 1842. 


* Philosophical Transactioni, Paxt lat for 1840, 
page 50. 
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MB. SAMUEL HALl's PATENT CONDENSERS. 

Report qf Sir W. Edward Parry and 
Meaera. Ewart and lAoyd to the horde 

qf the Admiralty. 

In pursuance of Sir George Cockbum’s 
minute of tiic 19th of February, 1842, on 
the statement accompanying Mr. Samuel 
Hall’s note of the 7th February, we beg 
leave to submit the following report, founded 
upon all the information which could be 
obtained respecting the results of the appli¬ 
cation of Hall’s condensers to vessels now 
in her Majesty’s service; and upon consi¬ 
deration of the present condition of the con¬ 
densers of the Meg(era,nnd the effects which 
this system of condensation appears to have 
produced with regard to the (xmsnmption of 
fuel, and the condition of some parts of her 
engines and boilers. 

Having understood that Hall’s condensers 
had been tried in several steam-vessels be¬ 
longing to the St. George Company, and 
subsequently removed from them, Com¬ 
mander Bevis was directed to make sjfbdal 
inquiry as to the circumstances attending 
such removal. By Commander Bevis’s re¬ 
port of the 10 th of March (enclosed here¬ 
with), it appears that these condensers were 
ajiplied to six vessels, and removed from 
them after a trial varying from two to six 
years, in consequence, as it is acknowledged, 
of their complicated construction, and the 
diflicnlty of keeping them in order, lliis 
is entirely «l!t variance with the experience 
afforded by the Megmra during a trial of 
four years, during the lost three years of 
which the condensers were never even opened 
for inspection, and they are.now in good 
condition. The report of the engineer 
officers of Woolwich Yard, dated 11th of 
March (transmitted herewith), is conclusive 
dll this point. 

Although in ordinary cases the vacuum is 
better with Hall’s condensers than with 
those of common construction, it is neces¬ 
sary to state tiiat we have been informed 
that in tropical climates, where thi tempera¬ 
ture of the sea water used for condensing the 
steam is high, the process# of condensation 
is less perfectly performed by Mr. Hall’s con¬ 
densers than by the common ones. An ap¬ 
plication has l^n made to the East India 
Company to furnish any facts which might 
throw light on this part of the subject, ^but 
they do not at present possess the r^uired 
information. If, however, this difficulty 
should be found to exist in a tropical cU- 
mate, we think it probable some means of 
obviating it might be devised. 

To ascertain the saving of fhel, we have 
made the oompsiison between the consump¬ 
tion of tiie Meyam and the Vokano, The 
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bdlers of the Volcano are of copper, and 
those of the Megwa are of ironfWitii ^11*8 
condensers: in other respects the vessels are 
alike. From the accompanying account it 
will be seen that the average duly consnmp- 
tion of fad on board these vessds has been 
obtained in two ways, perfectly distinct from 
each otfccr, 

FVnf, by ascertsdmng from the logs of 
the respective vessels the number of days in 
which the enpnes were at work, and com¬ 
paring it with the total quantity of fuel ex¬ 
pended. Secondly t by taking an average of 
the consumption of fad per horse power 
per hour, as reported by the commanders in 
die monthly returns.—-The average daily 
consumption in the 

Tons. 

Megtera was, by the first mode.. 14 5‘7 
„ ,, second mode 13 41‘56 

Mean. 14^ 

Volcano was, by the first mode.. 17 13*60 
„ „ second mode 18 4*5 

Mean. 18 

—showing a saving per day of 31 tons, or 
nearly 20 per cent.; or if, as an approxima¬ 
tion, the vessd be supposed to ran 150 days 
in the year, and the cost of the cod be 
estimated at 20s. per ton, the saving in the 
cost of cod would amount to 525/. per 
annum. 

The comparative consumption of fuel in 
these two vessels could not materially differ 
from what is here given, but we are not pre¬ 
pared to say that great savhig is entirdy 
to be attributed to Mr. Hall's condensers. 
Some part might have arisen from the com¬ 
manders constantly evindng a strong desire 
to economise ^e fuel, and from the care and 
judicious management of the engineer. A 
connderable saving, however, must, we 
think, dvrays obtain, from there being no 
necesnty for blowing out at short intervoib 
a part of the boiling water, from thdr being 
no incrustation within the boiler to impede 
the transmission of heat, and from the ne¬ 
cessity which this system of condensation 
induces, tp prevent, as far as possible, any 
waste of steam, as its place must be supplied 
by fresh vrater pioduced by distillation from 
sdt water. 

No account can be rendered of the com¬ 
parative cost of repairs in these two vessels, 
in consequence of the repairs bdng performed 
by contract, and of the boilers of the Volcano 
bdng made of copper; but .considering that 
the whole of the intend puts of the boilers 
of the Megeera are now perfectly good, 
which, when sdt water is used in iron 
boilers for an equd length of time is never 
the case, and that the condition of some 
parts of the engines is certainly better tium 
if salt water had been used, we think we 


should not estimate too highly the annual 
saving in repdra at 150/., which with tiie 
, estimated vdue of the saving in fuel, would 
amount to 675/. 

Hie first'cost of the patent condensers, 
according to the statement of Messrs. Sea¬ 
ward and Capel, is from 71. to 8/. per horse 
power: according to Mr. Hall it is from 5/. 
to 10/. per cent, upon the cost of engines 
and boiler, or from 2^ to 5/. per horse 
power. In conclusion, it may be remarked 
that Hall’s condensers 5rc cdculated to ena¬ 
ble a vessel to run without repairs for a 
longer time tlian common condensers; but 
to what extent we have not had sufficient ex¬ 
perience to enable us to state with any 
degvec of certainty. 

W. E. Paruy. 

P. Ewart. 

T. Lloyd. 



WlRK ropy MOnTNINO CONDUCTORS. 

Sir,—It is a pity that your corresiiondent 
Mr. J. R. Hill does not take the trouble to 
make himself acquainted with all facts bear¬ 
ing upon a subject, before he writes un it; had 
he done this, he would not, I am sure, have 
taxed me with claiming an inventiqn as my 
own, without having troubled myself to 
carry it out. It is now many years since 1 
not only “ suggested” wire rope conductors 
for ships, but also ” encountered much diffi¬ 
culty, disappointment, and expense,” in en¬ 
deavouring to bring this lightning conductor 
into use: this, 1 believe, is well known to most 
electricians of the present day, and were it 
necessary, I could refer Mr. Hill to persons 
and documents, private, as well as connected 
with the government, that will bear me out, 
and that my plan provided for a perfect con¬ 
tinuity of conduction, a safety fsom lateral 
explosion, especially the conduction of the 
electric fluid over the side of the ship, and an 
efficient method of shortening the conductor 
without iiqury to its continuity, when the 
top-gallant and top masts are struck. In 
futuH! I hope therefore, that Mr. Hill will 
make himself a little acquainted with the 
facts of a case before he arbitrates on the 
claims of parties to inventions. 

There is now no longer any question 
amongst persons verted in electrical'science, 
as to the course takc^i by electricity through 
conductors; for it has long been settled that 
conduction is in ratio of the moss, not of the 
surface of a conductor. Neither of the two 
experiments quoted by Mr. Hill prove any¬ 
thing to the point, but if he will take two 
equal lengtlis.of iron wire of precisely the 
same diameter, and flatten one of these into 
a thin riband, and then pass equal charges 
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through the riband and the round wire^ he 
'will find them conducted with eq'dal facility; 
of course, as Mr. Hill is so well versed in, 
electricity I need not point out methods of 
proving the amount of conduction through 
each wire. 

1 have the honour, &c., 

Martyn Roberts. 

FlKE-^ASKETS. 

Sir,—^Thc present fire-baskets are adverse 
to perfect combustion, to good draught, to 
steadiness, to warmth, and to facility of 
mending the fire. A fire-basket should be 
of thinnish cetst iron (thinnish for lightness, 
but not in too great a degree, for fear of un¬ 
steadiness) ; the backing, and the sides, should 
have holes in them, like the inner back of 
most register grates, but yiuch more nume¬ 
rous and smaller, (this ensures perfect com¬ 
bustion) ; the bottom to be grated in like 
manner and of the same thickness, (for 
steadiness,) os ordinary grates, and the front 
to have very slender bars like the present 
fire-baskets. The dimensions to be as fol¬ 
lows : height G inches; width in front, 8 
inches ; at back, 5 inches ; and the internal 
depth from front to back 4^ inches. 

Some af your readers may perhaps manu¬ 
facture such for the present season. 

A Constant Reader. 


THE GREAT BRITAIN ” STEAMER. 

Sir,—^Your publication has given an able 
description of the Great Britain’' steam¬ 
ship, which has materially assisted to cAccite 
great interest in the public mind; and ima¬ 
gining your pages are still oi>en to any ob¬ 
servations, whether in approval of the merit 
(if any) of -the management pursued, or in 
denpneiation of the indiscreet expenditure 
of the company’s resources, I beg leave to 
request a place for a few remarks on these 
points. 

1 am one of the unfortunate shareholders, 
and am now become so sick of the continued 
demands, and want of money, that I feel 
almost reckless of the consequences. 

In August last, we were told that the cost 
of the new ship would not exceed 76,116/.; 
but at the meeting held at Bristol, on Friday 
lastf^w/ three ehort nmnthe ttfier, we are 
told that the estimated cost is not to exceed 
100,000/. I Surely, this is arithmeticalpro~ 
grwsion with a vengeance, being at the rate 
of nearly 96,000/. per annum. I respect¬ 
fully and most feelii^ly put it to ^my brother 
shardiolders, whether it is not better, instead 
of reducing the weekly wages, from 367/. to 
300/. as proposed, to increase them, and get 


the thii^ done, if possible, before wother 
three months pass over our heads, or we 
may be told that the estimated cost will then 
not exceed 123,884/. A suggestion was 
made that the services of Mr. Guppy, who 
officiates as engineer, diould be dispensed 
with, and thereby save 500/. a yearf; but I 
say no / If we are to finish the ship, let us 
procure the additional assistance of a rea/, 
praeticalf industrious engineer, in whose 
ability we may place confidence for the short 
time we are to remain a company, and that 
the 300/. or 400/. paid weekly bo properly 
spent, and that the system of making, altering, 
and re-making, which has been so long prac¬ 
tised to our cost, and of advantage to none 
but our salaried servants, be put an end to. 
1 wish not to be understood as hinting at any 
incapacity in Mr. Guppy os engineer, seeing 
tlut the title and diploma may be had even 
easier than by setting one’s logs under the 
office tabic of a C. E. in chief, for a couple 
of years. If 20,000/. is to be borrowed, let 
it be done at once ; let the 17,000/. calls be 
enforced, the ship finished and sold, if pos¬ 
sible ; wind up the concern, and dismiss the 
living, as well as dead incumbrances. Judg¬ 
ing from past experience, I dread to antici¬ 
pate, that the more we spend the more we 
shall be required to supply. 

An attempt was made to comfort us by the 
prospect of realizing 2781/. by*' the sale of 
timber and stores, but what the stores are, 
does not appear. Presuming it to be second- 
luind timber,*8old at a good price, it would 
require, I am informed, about 55,620 cube 
feet, equal in bulk to fully one quarter qf 
the bnlk of the vessel. 

One cannot but think that the people of 
Bristol, with the exception of two, are per¬ 
fectly innocent of sleeping with “one eye 
open;’’ to me it appears that they keep both 
sffut. 

1 am, Sir, 

A Luckless Shareholder. 

Bath, November 15, 1842. 


DOMESTIC TVVfC. 

Sir,—Some time ago, on perusing your 
useful and instructive Magazine, I noticed 
with pleasure an account of a small jiump- 
ing-engine to be fixed on board steamers, in 
order to relieve tlie poor stokers from tl^r 
arduous duties in pumping up the boilers 
when the engines that work the vessel are 
not in motion. I beg now to call your at-, 
tention to a new mode of raising water, in-' 
vented by a Mr. Egeldine, for an equally 
laudable purpose, namely, the ease and eom< 
fort of tlm domestic servant. Hus talented 
gentleman has lately erected one of the 
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machines at Mr. Harmer’s seat, Ingress Park, 
Greonliithe, wltich is now in doily use, and 
the performances, 1 should say, are perfectly 
salisfactory, though the iuTentor still thinks 
ho can improve it considerably. One of the 
servants, when 1 was there, was procuring 
more water with it than I ever saw raised 
with a pump in the same spaceMf time, and 
(»'rtaiiily with not a quarter the labour of a 
coiniuo:- pump handle. Much praise is due 
to the inventor, for the simplicity of its con- 
i’trnclion, and also for the taste he has dis¬ 
played in its a})pearance, which is both light 
and elegant. 

It is to be hoped, that as soon as ho has 
secured his patent, he will m..ke this valuable 
invention known to the public, wlio cannot 
fail shortly to adopt these machines generally, 
more especially as the cost is very trifling. 

Knowing how willing you are to make 
known any new invention, 1 hope you will 
favour me with a corner for this notice at 
your earliest convenience. 

Yours, &c. Ikc., 

A Co.VSTAKT RbADER. 


WORKING VIRB-KNGINBS. 

Sir,—In the present volume of the Mc- 
chanict’ Magazine, page 364, your intelli¬ 
gent correspondent, Mr. Baddeley says, “ In 
working fire-engines, under t^rtain circum- 
staiicus, a very striking aud £>mewhal in¬ 
convenient illustration is afforded of the vis 
inertia of fluids. This happens when the 
hns:‘ is led to the top of a high biulding, or 
has by otlier means a great altitude given to 
it. So long as the engine is worked, and 
the ascending column of water kept in mo¬ 
tion, the jet is delivered from the branch 
pipe in the usual way ; but, should the eii- 
gine be stopped for a few minutes, to shift 
the hose, &c., the pressure of the quiescent 
column of water cannot be overcome. On 
beginning again to work die engine, die 
delivery valves become set in an open posi¬ 
tion; the engine handles fly freely up and 
down, as the wdi%r passes from one barrel 
to the other, wliich is die only effect that 
can be produced. The vis inertia of the 
high column of water contained in the ele¬ 
vated hose cannot be thus overcome, but 
must be got rid of in another way." 

Now, Sir, 1 do not see what the vis inertia 
of fluids has to do with the effect your cor¬ 
respondent complains of; for, in my humble 
opinion, it arises from quite a diffei'ent cause; 
and I should think there is scarcely a practi¬ 
cal fireman but is aware of it, and has a 
remedy at hand. The canae generally ori¬ 
ginates from the .more or leas nnaound state 


of the cock, feed or suction pipe, particu¬ 
larly when more than one length is on, which 
radinits a portion of air through the seams, 
joints, &c., yet not snflicient to prevent the 
engine fetching, or charging itself at first. 
The consequence is, that on any stoppage of 
the engine for a short time, to shift the hose, 
Ac., the air so admitted into the feed-pipe 
displaces the water therein, and on the order 
" Go on," the air must first be extracted 
and allowed to escape through the main 
valves, before the barrels will be charged 
with water, and work. But the main valves 
arc firmly closed by the superior weight of 
the column of water, instead of being set in 
an open position, as Mr. Baddeley says ; and, 
by fte motion of the piston np and down, a 
portion of the air in the feed pipe gets into 
die barrels, and is there alternately expanded 
and condensed, without any discharge of 
water from the bnanch pipe; the spring or 
force of the air so condensed not being snfli¬ 
cient to open the main valves and escape. 
To remedy the evil complained of, without 
any addition to the engine, all that is neces¬ 
sary is, previously to discharging the water 
ox the fire, to pump some water into the 
cistern of the engine, (which J have fre- 
quciidy done,) say till it is half full, and 
when die engine liecomes affected by the 
vis inertia of the fluid, to turn tHe handle 
of the cock a few seconds to feed from the 
cistern, when the barrels will become charged 
with water. Immediately turn the handle 
back, and die engine will work from the 
feed pipe as usual. I have tried this several 
times, (uid always succeeded. If the feed 
pipes, (H)cks, Ac., always continued sound, 
or when working from the cistern, die en¬ 
gine would always work after any stoppage, 
whether fitted with angular valves or others. 

Trusting to your kindness for an early 
insertion of this in your valuable^agazine, 

1 am. Sir, your obedient servant, 

An Old Svbschibrr. 

Maidstone, Nov. 10,1842. 


OPTICAL DBLUSION IN RAIN DROPS. 

Sir,—^While nndpjr a shower of rain, I 
have stooped my head to allow the rain to 
run from my hat, and thus looking down 
perpendicularly on the drops as they fell, 
they appeared to he as black as ink; so 
much so, that at first 1 thoi^ht they were 
discoloured from the black dye of the hat. 
Ike same rain drops, looked at horizontally, 
while yet hanging to the leaf of the hat, 
qparkled lik^e diamonds. 


J. N. 



SPECIFICATIONS OF RECENT ENGLISH PATENTS. 


MB. BEADMAN*S BABOMBTBK. 

Sir,—Having n-ad tho cnminanication of 
Mr. Coathupe, in your Journal for October 
22, relative to my improvements in baro* 
meters, in whieU be lays claim to priority of 
invention, on the ground of a letter which 
he ndvlrussed to the editor of the Meteoro~ 
logical Journal, in February last, T beg 
l:*Ave to inform that gentleman, that, in ad¬ 
dition to your testimony, Mr. Editor, in my 
favour, [ am able to brjing forward evidence 
to prove that my inJ'entioii had been matured 
by me full half-a-ycar before the publication 
of hid letter. 

I^rom the concluding paragraph of Mr. 
C.’s communication, the reader would bo 
apt to infer that tho inventions of that^n- 
tlcnmn and myself were identical, whereiis 
the, principle of suspending or placing the 
cistern of the barometer on a spring or ba- 
hince is the only point* in which they do 
agree ; tho purposes to which that principle 
is .‘ipplied being totally ililferent. The u.sc 
to which I have applied this principle, and 
which constitutes the chief value of my in¬ 
vention, consists in the substitution of the 
weight of the mereurg in Ihe cintem, inst •ad 
of the length of ihe barometric column, as 
the index of tlie atmospheric pressure, by 
which ijieans several defects in the barometer 
are obviated. Now, the sole use to which 
Mr. Coathupe, in his letter, proposes to ap¬ 
ply the same principle consists in the aelf- 
atJjuatinent of the mrface of the mercury in 
the cistern to the zero point of the scale. 
The identity of the two inventions, there¬ 
fore, the reader will perceive, extends no 
farther than to the principle on which they 
are founded. • 

1 remain, Sir, 

Your obedient servant, 

James Rea dm an. 

Novembqjr 9, 1842. 

ABSTRACTS OF SPECIFICATIONS OF ENGLISH 
PATENTS RECENTLY ENROLLED. 

James Clements, of Liverpool, for 
certain improvements in composition for 
ornamenting glass and picture framdk, and 
articles for t»/ertop and other decorations ; 
also, for the manufacture of toys and other 
carriage*. Patent dated, March 4, 1842. 

The pulp of potatoes, boiled, roasted, or 
steamed, is to be mixed with some suitable 
bindiug material, as ine saw-dust, ground 
brick, &c., and this, it is said, will form 
a composition, which may be cast in moulds 
of any ornamental form desired. 

Edward Slaughter, of Rristol, 
Engineer, for improvements in the eon- 
struction of iron wheels far railway, and other 
fancy artiehs, Mtfoh 4,1842. 

The spokes and tire ore to be of malleahle 
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iron, and dovetailed the one into the other; 
after which, the nave is to be cast on the 
ends of the spokes. The patentee also gives 
his spokes a pecnliarly curved form ; but to 
this he makes no claim. 

Thomas Hedlev, of Newcastle-on- 
TYNB, Gentleman, and Cutiibert Rod¬ 
ham, OF Gateshf.ad, Millwright, for 
an apparatus for purifying the smoke, gases, 
and nauseous vatmnrs, arising from certain 
fires, stoves, and furnaces. March 7, 1842. 

A revival of the plan, patented (we. rather 
think, more than once,) many years ago. 
The smoke or vapours are caused to traverse 
two sh.-i1ts, one ascending and the other de¬ 
scending, from the top of the latter of which 
a shower of ivater is constantly falling, which 
washes the smoke or vapours free from all 
impurities. Tho only difference between 
this and the former plan is, that six llnca are 
employed instead of two; that is to say, 
thi%:e ascending flues, and three descending, 
or shower flues. 

Hf.nhv Barron Rodway, of Birming¬ 
ham, Wine Merchant, tm/D’OPcate»/« 
in ihe manufacture of horseshoes. March 
7, 1842. 

Every person must have noticed that, in 
a horse-shoe, as commonly made, there is a 
small groove towards the outer edge, to re¬ 
ceive the heads of the nails, by which tlic 
shoe is secured to tlie foot of the horse; 
and, if he has a nice eye for proportions, lie 
may also be able to call to mind that this 
groove is commonly about a quarter of an 
inch wide—never so much os three-eighths. 
On the.se rather minute premises there is 
here built an astonishingly sweeping patent. 
“ Nobody," quotli Mr. Rodway, “ has 
made horse-shne-s with a groove exceeding 
three-eighths of an inch. I will, therefore, 
piappy tliuuglit!) monopolhse to myself that 
width, and all beyond it." Uis actual 
words, in the specification before us—duly 
signed, scaled, and enrolled—^are these: " I 
do not claim tlie making of horse-shoes with 
grooves, generally, but only such grooves as 
are at least three-eighths of an inch wide." 
Make them of i^ths, or ^udtbs, or of 
an inch, or of any size, however small, less 
than '^tbs of an inch, and you ore safe; but 
only make them of the patent .^ths width, 
or one hair’s-breodth beyond it, and you 
shall have a costly, perhaps rainoua law-suit 
for your pains. 

By such patents as this, the encourage¬ 
ment given by the law of the country to new 
inventions is not used for its legitimate pur¬ 
poses, bnt most grossly abused. 

Charles William Firchild, of Wes- 
LEY Park, Worcestbrshirb. Farmer, 
for an inyproved propelling apparatus fitr 
marine and ether purposes. Mai^l4,1842. 
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A pair of ateam-cogines are to be employed, 
as usual in steam-vessels, but the cylinders 
are to be fixed horizontally in the stern of 
the vessel, and the piston-rods are to pass 
through the cylinder both at«top and W- 
tom. The inner ends of the pistons are to 
he connected with a crank-shaft, and the 
outer ends with a secondary paif of pistons, 
of a square form, which are to work in two 
hollow '^quare chambers open to the water 
behind. The notion (evidently a very fool¬ 
ish one) of the patentee is, tliat the alternate 
action of bis circular pistons on his square 
pistons, and of his square pistons against 
the columns of water admitted from behind, 
will propel a vessel forward much more ef¬ 
fectually than paddles, screws, or any thing 
else, we presume, yet invented for the pur¬ 
pose. 

M. S. BkA.CH, op NORPOLK-SraERT, 
London, Printer, for improvements in 
machinery need for printiny with type, and 
in the construction of type for printiny. 
March 23, 1H42. 

The general object of these improvements 
is, to extend what may be called the cylin- 
drical system more generally to the art of 
letter-press printing than has yet been done. 
With this view, the patentee proposes that 
the types, instead of being set up, as at pre¬ 
sent, in flat composing-sticks, should be set 
up in sticks of a circular, or partly circular 
form, and the types themselves be tapered 
to suit that form; tliat, hesidcs q,sing rollers 
for feeding the paper and inking the types, 
as in the present machine printing, the types 
also should be adjusted on rollers; and, 
finally, that the paper, instead of being sup¬ 
plied, as it now is, in separate sheets, should 
be supplied in continuous lengths, of as 
many yards as a shaft will conveniently 
carry, and cut off, at any distances required, 
by Imives suitably placed and acted upon for 
the purpose. Subordinate to these principid 
improvements there is an apparatus for 
damping and pressing the paper; and also a 
new sort of hand-press, for taking proofs. 
The specification of the patentee is illus¬ 
trated by no less than thirty-two drawings; 
and it needs them, fur, taken by itself, 
ti is very confused, (what printers would 
call of the pie order,) and any thing but in¬ 
telligible. Of Mr. Beach's improvements 
themselves it is impossible to speak in terms 
of too high praise; they are all of them ex¬ 
ceedingly ingenious, all more or less feasible, 
and some, (the supply of the paper, for ex¬ 
ample, in continuous lengths,) of obvious 
and unquestionable utility. 

Juuvs SBYnBL, OF GoLDKN-saVARB, 
Manufacturing Chemist, for improve¬ 
ments tn the mamfocture of sulphate if 
soda and chlorine. March 31, 1842. 


These improvements consist, first, in manu¬ 
facturing the sulphate of soda by adding to 
fiO cwt. of common salt, contained in a close 
leaden vessel, 30 cwt. of sulphuric acid, ** of 
1*71,” and heating the said vessel, exter¬ 
nally, to from 300° to 330° Fahr.; and, se¬ 
condly, in manufacturing chlorine, by em¬ 
ploying ** the vapours of muriatic acid to act 
on manganese immersed in water, such vapour 
being conducted below, and permitted to 
escape upward, through the water and 
manganese.” 

Joseph Clisoed Daniele, of Tiverton 
Mills, for improvements in making and 
preparing food for cattle. March 31,1842. 

Birch brooms, or furze fences, arc to be 
made good food for cattle, by grinding them 
to a fine powder, and mixing them with 
some corn and a good deal of chaff. Straw 
and hay is also to be made as fresh and suc¬ 
culent as new-mofni grass or clover, by 
throwing a bundle of the former and two 
bundles of the latter into a close vat or tank, 
and steaming them together for twenty-four 
hours. 

Mr. Danicll is a great dealer in agricul- 
tnfal nostrums. 

Raoul Arm and Joseph Jean Comte 
DK LA Charitk, Richard Tappin Cla- 
RTDOR, OF Weymouth-STREET, Gentle¬ 
man, AND Robert Hodgson, of Salis- 
bury-street. Strand, Gentleman, for 
improvements in preparing surfaces of fa¬ 
brics to be used in coveting roqfs, floors, 
and other surfaces. April 26, 1842. 

These improvements consist in coating 
canvas with a composition called by the pa¬ 
tentees, ” Oropholithe.'” . It consists of the 
followftig ingredients, well mixed together: 

Linseed-oil, 8 parts; . 

Litharge, or white-lead, 4 parts; 

Dry powdered whiting, 9 parts;' 

Dry sand, 36 par|». 

If a light-cdloured oropholithe be required, 
then unboiled linseed-oil must be used. If 
a particularly tenacious cement be not re¬ 
quired, or if of a darker cast, boiled linseed- 
oil is used. Any colour can bo given to the 
orophblitbe, by using colouring matter of 
the required shade. The whiting and sand 
must be quite dry, and passed through a 
fine sieve previous to mixing. 

The thickness of the composition depends 
on the service for which it is required. If 
for places not exposed to wet, the composi¬ 
tion is only laid on one side of the fabric, to 
the extent of j^th of an indi; if for places 
exposed to the wet, it is then laid on both 
sides. 

The clum is to the composition for cover¬ 
ing roofs, floors, and other surfaces, consist¬ 
ing of the materials before mention^, in the 
proportions specified. 
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JosRPH Warren, ok Heybriogb, /br 
certain improvemente in ploughe. May 9, 
18'12« 

The present improvements are six in num¬ 
ber. 

The first consists in regulating the depth 
to which the share of the plough is in¬ 
serted in the ground by means of a wedge 
(acted on by a screw) which is passed under 
the ploughshare from behind, and in pro¬ 
portion as it raises it at the bock, depresses 
it in front; also incegulating the height and 
devation of the beam, to suit the general 
line of draught by a peculiar combination of 
shifting bolts and screws. 

The second improvement is a modification 
of the second branch of the first. • 

The third consists in a mode of raising at 
pleasure, the frame of the plough at the 
back part so as to depress ^ ploughshare 
in front. An upright rod connects the sole 
at the after part with the top and bottom 
parts of the frame, which rod is screwed at 
that part where it passes through the bottom 
port of the frame, to that by turning it round 
(by a spanner, or any other convenient 
means,) the back part of the frame is de¬ 
tached from and raised above the sole, and 
the ploughshare in front is proportionally 
depressed. 

The4burth improvement consists in giving 
the ploughshare, when intended to be used 
in the tilling of stony land, a more don- 
gated and pointed form than usud. 

The fifth improvement consists in a double 
breasted plough, of which the chief peculiarity 
is, that the mould boards are so curved that 
they present an outline continually receding 
or diverging outwards from the base^ to the 
upper extremity. 

The sixth and last improvement consists 
in a wheel plough for making drains, which 
seems likely to answer the purpose well, but 
the construction of which, could not be made 
clear to the reader without the aid of the 
explanatory drawings. 

William Richard, thr elder, ok 
Barlbt-Mills, Leeds, Manukactdrer, 
fvr an imprwei method of prmeniipg and 
consuming smote, and economizing fuel in 
steam-engines. July 7, 1842. 

A pneumatic apparatus, precisely similar 
in principle and action to the well-known 
(station) gasometer, is here applied to the 
purpose of supplying atmosp&ric air to a 
furnace. Every time the doOr of the fur¬ 
nace is opened to throw on fresh coals, it 
acts on certain levers wUch simnltaneously 
open the passage to a numto of air-holes, 
formed at the back of the bridge, (h la Wil¬ 
liams,) and set the gasometer-like apparatus 
or bellows to work; and this air-feeding 
apparatus is provided with certain otiier ap¬ 


pliances, by means of which (after the fur¬ 
nace-door is closed) it is gradually brought 
to a state of equilibrium or rest, and the air- 
passages to the furnace closed. 


RECENT AMERICAN PATENTS. 

[Selected and abrid<rcd from the Franklin toumal 
for Septemlier, 1842.] 

Improvement in fire-engines. Jo¬ 
seph B. Babcock .—^The cylinders and pistons, 
or plungers, are placed horizontally, and 
these cylinders, with the part of the appara¬ 
tus to which they are attached, are secured 
down to the bottom of the cistern. The pis¬ 
tons, or plungers are hollow, and are pro¬ 
vided with valves for the admission of the 
water into the cylinders; they are attached 
to the ends of a square frame, inside, the 
side pieces of which are provided with racks, 
into which the teeth of two segment cog 
wheels work, said segments being attached 
to the brake. 

Improvement in dee-hives. JohnM. 
Weeks .—^What is claimed as constituting 
this invention, and not previously known in 
bee-hives, is a mode of regulating the venti¬ 
lation of the hive by means of tubes lined 
with wire gauze, and having apertures to 
which adjustable caps, perforated with similar 
apertures, are adapts. Also, combining 
a central box, and one or more coUater^ 
boxes, containing smaller hives, with a mode 
of ascertaining and regulating the tempera¬ 
ture of the hives, by means of a thermo- 
metrical and ventilating apparatus. 

Canal lock. Robert English.—The 
patentee calls this the lur and water-acting 
sympathetic canal lock-gate.” 

At the upper end of the lock, which is the 
subject of this patent, there is to be an air¬ 
tight chamber, provided with what the pa- 
• tentee colls ” sympathetic gates,” which are 
hinged to the lock in such a manner-as to 
shut one upon the other, the lowermost being 
provided with an ur-tight float. Below 
these two gates there are two valves, one of 
which communicates with the ijater in the 
upper chamber of the lock, and the other 
with a culvert leading a lower level. 
When the first-named valve is ojiened, the 
chamber below the gates is filled with water, 
which ‘ acting on the float, forces up the 
gates, and thus closes the lock; and when 
this valve is closed, and that leading to the 
colvert opened, the water running out of 
the chamber to a lower level, leaves a partial 
vaccuum below the gates, which are conse¬ 
quently forced down by the pressure of the 
atmosphere, aided by their own gravity; 
a communication is thus opened between the 
upper and lower levels. Where the water 
disc^rges from the upper to the lower level. 
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there ia a breakwater attached by hinges to 
the lock to prevent the water from roahuig 
too suddenly on to the boat in the lower 
lock. 

Machine fob cutting potetaii.s and 
TENONS. ThomtuJ. Wells ,—The construc¬ 
tion of this machine exhibits much mechani¬ 
cal skill. The cutters are attached to tlie 
)u;riphery of a wheel on the end*of a man¬ 
drel, and the wood to be tenoned is put on 
to a second mandrel, parallel to the first, 
the two being made to turn in the same di¬ 
rection, and with equal velocities. If the 
tenon is to be of four sides, four cutters are 
t-o arranged as to divide the periphery of the 
cutter wheel into four equal parts; and if 
the tenon is to be cut on two sides only, then 
two cutters are employed, and placed oppo¬ 
site to each other. As the cutters revolve 
they graduidly approach the axis of the se¬ 
cond mandrel, on which the wood is jdneed, 
until they reach a line {Utssing through the 
.'*xis of the two mandrels, and then they gra¬ 
dually recede from it. 

The claim is to the before-descrilicd 

mode of cutting tenons, or dovetails, or 
other forms, by a similar, simultaneous, 
rotary motion of the circular plane, and 
^ubs^ance ou which the tenon, dovetail, or 
other form, is to be made: the cutting bciii^ 
performed on an inereinent tangential line to 
t!ie circumference of the revolving circular 
plane, whilst the cut made forms the chord 
line of a segment, on tlic ]ucce of the circu- 
1 11 * rail cut away by tlie rcvolviiigr cutter.” 

An impkovko bbijigb. Earl Trim- 
Itnll. —This bridge, as described, is to be 
constructed of iron. It consists of arched 
truss frames, made in sections, the end of 
cich section having a half post, and this, 
Avhen united and tied to the Wf post of the 
next section, forms an entire post. These 
sections are farther sustained and connected- 
together by suspension rods, which run from 
tile upper port of one end section to the 
other, passuig under the bottom of the mid¬ 
dle section; and by tie rods that run from 
end to endplong the lower line of the truss. 
The truss frames arc connected together by 
transverse cast irqfi beams, or sills, on which 
the floor is laid, formed of a bottom and top 
plate connected together by diagonal braces, 
all cast together. In addition to thhse, tlie 
trusses are farther connected by diagonal tie 
rods, running from section to section, under 
the floor. 

Improvements in the argand rven- 

KR, FOR BURNING CAMFHINE AND OTHER 
ciiEMicAi. OILS. Stephen J. Gold .—^The 
clmm is to the ** mode of compressing the 
wick by means of two thin, moveable, me¬ 
tric, cylindricd tubes, combined -with the 
wick case, the two cylinders or wick tubes with 


the wick compressed between them being in¬ 
serted into the annular space between the two 
(wlindcrs of the wick case, with a portion of 
smd wick tabes extending above the wick 
case, to allow of their being kept cool by the 
draught; and also for combining with the 
outer cylinder of the burner and the rod 
supporting the button, a moveable cylinder, 
or screw, disconnected from the rod, but 
having a button plate which, when the cylin¬ 
der is turned up, ])rcsses against the rod 
and elevates it: and allows it, when tamed 
down, to return either by its own weight, or 
by the action of a spring.” 

PoRTADLU SAW MILL, FOB SAWING 
timber with the CIRCULAR SAW. 

Georpe Page. —In this mill, the shaft of the 
circular saw has its bearings longer than tlic 
width of the boxes in which they run, so os 
to allow it to have free end play, and the 
saw is embraced on each side, just back of 
the teeth, between two friction rollers, which 
serve to guide it. Each of the guide rollers 
is attached to a separate plate, tlic two plates 
being jdaced one above the other, and pro¬ 
vided with a slot for scouring and setting the 
rollers. The carriage is made in sections 
for*^'the convenience of transportation, the 
diffcj'eiit sections being united by means of 
a rack rail at the bottom. 

Indelible ink. Thotaas J. S^ear .— 
The following is the whole of the specifica¬ 
tion, vis :—“ Take three drachms of the 
least bruised India ink, and four ounces of 
boiling solution of caustic soda, and mix these 
togetlier, and shake the mixture well for 
about ten minutes, when the indelible ink 
is produced.” 

Machine for curriNG sheet tin, or 

OTHER SHEET METAL, AND GLASS. An¬ 
drew Tracy. —^This machine differs very 
little from other machines for the same pur¬ 
pose, which have been patented. The plate 
of metal to be operated ou is held between 
two plates, each of which is attached to a 
rotating spindle, the uppermost being pro¬ 
vided with a spring, which bears it up when 
not acted upon by an eccentric lever, by 
wbieli^t is forced down to hold the sheet of 
metal. The spindle of the upper plate is 
provided with a lever, with which to turn it 
when desired; it is furnished with a pall, 
which catches into tlie teeth of a ratchet 
wheel attached to the spindle. In operating 
with this machine, either the holding plates, 
with the sheet metal,*may be made to turn, 
or the shears may be carried around the 
holding-plate, at pleasure. 

Improvement in the cooking stove, 
called THE ” franklin ECONOMY COOK- ' 
ING STOVE.” Mathew Stewart. —This stove 
contains a reflecting oven, the form of which 
is that of fwo tmnosted pyramids, united 
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^ th^ bases, the iudined snrfhoes being 
intended to concentrate tbe beat in the centre. 
Each end of the oven is attadied to a semi- 
cylindrical furnace, the chorda of which are 
towards the centre of the oven. Over the 
furnaces there arc openings for smoke pipes, 
and for cooking utensils. 

Flour mill, Andrew D. JVorman .— 
Tbe middlings, which are to be mixed witli 
the fresh ground chop from the burs, are 
put into a hopper prepared for that purpose, 
which hopper is so placed tliat tbe middlings 
contained in it shall be conducted from it 
into the spout or trough, in wMch the ele¬ 
vators are carrying up the fresh ground 
wheat to tlie hopper boy ; and to tlie hopper 
containing the middlings is appended a shoe 
and a sliding shutter, in the ordinary i^ay, 
for the purpose of regulating the feed from 
them, in this way the middlings will be 
perfectly and equally distributed and mixed 
among the fresh ground %:hop, and will be, 
in this state, carried through the respective 
processes to which the flour is subjected, 
until it is ready to be packed. 

Harpoon vor taking whalks. Wil¬ 
liam Cartlejfs .—^The flukes or barbs of the 
harpoon are to be so twisted, as tliat, afljr 
being thrown, it shall, on entering the body 
of the animal, cut its way in on oblique or 
spiral di{pction. 

Imphovkd mode op propelling ships 

UOATS, AND OTHER TBSSELS. Eli»ha R 

Aldrich .—In this improved mode of piU' 
pelling boats, &c., the wheels are construct¬ 
ed with permanent radial paddles, the ends 
of which abut against the rims of the wheels, 
so that the principal part of the water against 
which the paddles act has to pass in between 
them, through the space between the 'inner 
periphery of the rims and the centre, or hub, 
and is forced out by centrifugal power against 
the water-bock of the wheel, &ua impelling 
the boat ferward. The wheels constructed 
in this manner are phu%d eiUicr in hollow 
trunks or cases, within the vessel, or in si¬ 
milar cases built outside, and open at the 
bottom, tlie wheels projecting below the 
bottom of tbe trunks or coses; or they may, 
it is 9 aid, be placed horizontally, and dbt on 
the water at ^e sides of the vessel.' 


SINGLE LINE RAILWAYS. 

Sir,—Your polite invitation to me to 
make any flirtber obseitations whidi might 
seem to me to be requisite in recommenda¬ 
tion of my single railway, induces me to 
trouble you with the following remarks. 

The advantages of a single rail over a 
double one must munly consist in the sav¬ 
ing of expense, which will always be more 
th«f, half, inasmuch as all'the links of con¬ 


nexion in the double rail are avoided, as 
well as the expense of two-thirds of the laud 
over which it passes. .The only question 
appears to be, how fer these are objects 
worth attaining ? 

It has been said, that if commerce is be¬ 
nefited by the greater outlay, no matter for 
the ultimate loss to individaal share-holders; 
but this, to me, is problematical, and hence 
1 conclude that, in a single railway, the time 
lost in crossing at the central point is of no 
consideration, where the object is such im¬ 
mense saving. And now, Sir, as 1 think 1 
can make out that in the single railway, of 
winch I have made a correct model, 1 can 
considerably lessen the expense of the rail, 
I'ender it more durable, and put it in its 
place by tlie aid of any common labourer, 1 
will endeavour, unassisted by either plan or 
model, to give your readers some idea of the 
improvement. 

My new nul conrists of only two pieces, 
viz: the transvervse cast iron sleeper, and 
the railway beam, of which the foUowuig is 
a descri])tion. The base of each transverse 
piece is composed of two square slabs, mea¬ 
suring 4 feet each way, and 1 inch thick, con¬ 
nected together by a third slab of 2 feet in 
length, foot in breodlli, and 1 inch in 

thickness. On each of the first slabs, in 
their exact central line, are erected two tri¬ 
angular brackets, whoso base is 1 foot long, 
and perpendicular side, eleven inches; these 
brackets are cast with the slab, so that the 
two slabs, thg piece that unites them, and the 
four brackets, are cast in one mass. These 
two brackets are so seiiarated as exactly to 
receive and confine the rail, which when laid 
down occupies only half their breadth, the 
other half of which is left for the reception 
of each succeeding rail. Tbe longitudinal 
sleepers are of wood 1 foot square, and 10 
fget long, and each of the ends as far as it 
projects upon the square slab, is morticed 
away 1 inch of the lower surfece. The iron 
rail reposed upon tliem, in its section re¬ 
sembles the letter T inverted (x), with its 
upper edge rounded off; and this iron rail is 
secured on the longitudinal sleepdl^ by im¬ 
bedded screws. Your readers will see by 
this arrangement, that the transverse pieces 
and sleepers, will all repose pn the same 
level, and that the morticed parts and brackets 
will lock them together, and thus secure.the 
regularity of the line. 

The peculiar form of the iron rail will, I 
apprehend, weigh less by tbe foot than tbe 
most elevated of Mr. Brunei's rails on our 
Great Western, and offers to the wheels of 
the carriages a roqnded saddleback, which u. 
incapable of retaining loose bodies that may 
faU upon it, and is intended to carry wheels 
whose circumferences are grooved into the 
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form of tlie Saxon arch, wide -enongli to 
allbw of some lateral action or oscillation, 
SO that the whole pressure will be on the 
centre of the arch, whose base is never in¬ 
tended to touch the platform of the rail. By 
this means side friction would be avoided, 
for tlie tendency would always be to resume 
the centre of the wheel, and such a form 
would render it nearly impossible for the 
carriage to get off the rail. According to 
this plan we should also save the expense of 
transverse pieces of timber kyonized and 
pitched, together with the cutting, fitting, 
screwing, and bolting., and the frequent ne¬ 
cessity of from time to time screwing up 
the bolts. I should recommend a space of 
from 5 to 7 feet between the rails, its far¬ 
ther advantages are, its simplicity, its in¬ 
trinsic value, its portability, and its great 
safety. 

By the assistance of friend who is a 
good calculatoc, and conc^ed in an iron 
foundry, I find the price of the castings, at 
the present price of iron, would amount to 
the following sums. 

The transverse piece in one casting will 
weigh IScwt. 2qrs. 2 lbs., at 4/. per ton, 
3/.; one at every 10 feet is 528 in a mile, 
which, at 3/. each, is about 1,600/. per mile. 
Rails at 50 lbs. weight per yard, and at 6/. 
per ton of rolled iron, comes, per mile, to 
470/.; and thus the expense of the iron¬ 
work, per mile, is 2,070/. 

I must not forget to add, that the wheels 
of the working steam-engine ^should be so 
constructeil, as to have a bite base line of 
the rail, in contradistinction to the carriage- 
trains, whose weight would only^ress on 
the rounded part of the rail, at centre, 
and whose flanges are never tp jj&^ch the 
base. v ' 

I remain, Sir, 

Your obliged humble servant, < 
G. CuMVEBLAND, Sen. 

November 9, W2. 


VOTES AVO VOTlCXe. 

Sleam-haked has been known for some 

time at Vienna» tnat if the hearth of an oven be 
cleansed with a moistened wisp of straw, bread 
baked therein immediately afterwards presents 
a much better appearance, the crust having a bcau- 
tifiil yellow tint. It was thence inferred that this 
peculiarity must be attributed to the vapour, which 
lietng condensed on the roof of the oven fell back^on 
the bread. At Paris, ip order to secure with cer¬ 
tainty BO desirable, an appearance, the following 
arrangement ia practisedThe hearth of the oven 
is laid so as to form an inclined plane, with a rise of 
about eleven inches in thr^ feet, and the arched 
roof is built lower at the end nearest toe door, ae 


compared with the furthest extremity* When the 
OTcn is charged, the entrance Is closed with a wet 
bundle of straw. Ily this arrangement the steam ia 
driven down on the bread, and a golden-yellow crust 
I is given to the bread as if it hod been previously co¬ 
vered with the yplk of an egg.^Annalt of Cko^ 
Misiry, 

The Perleoedan Speclaclee *—Such is the naihe 
given to a new description of spectacles, manufac¬ 
tured by Ward, of the Quadrant, and remarkable 
for their extreme elegance and jightness (whence 
the name.) A pair of good sized glasses weighs 
only about a quarter of an ounce. The pebbles 
have grooves made in them all round their peri¬ 
pheries, for the reception of the frames, and it is by 
this means the ingeiiiou8(,niakcr has been enabled 
to reduce the weight so considerably. 

The lute Shipw>cck8.^^my of the lamentable 
shipwrecks, which have of late been so frequent on 
our shores, might to a certainty have been averted, 
if the vessels bad been provided with the marine 
thermometer, for which the admiralty have lately 
awarded the inv^tor, Mr. Clement, a grant of 
200f. The Heliance^ for example, is stated to have 
gone on shore in the night, but when the wind 
was fair/' and it is inferred that " they could never 
have seen toe laud/ that is to say, that they had 
lost their reckoning and did not know where they 
were. Now if there nadbeen a marine thermometer 
on board, this admirable instrument would *)aTe 
indicated amidst the thickest darkness theif ap¬ 
proach to the rocks, in ample time to have enabled 
them to steer clear of them; and thus, at an ex¬ 
pense of some 40/. or 50/. the lives of 113 persons, 
and property estimated to be worth 250,000/. might 
Imve been saved. So also with the brig Hamilton^ 
wrecked on the Gunfleet sand: the weather.was 
•• exceedingly foggy; about four o'clock the word 
was ' breakers ahead,' and almost instantly she 
struck on the sands.” With the marine thermo¬ 
meter no such disaster could have occurred; the 
navigator can steer his way with it as safely, (so far 
*as rocks and sands arc concerned,) as in the clearest 
sunshine. We hope that ere long^not u vessel will 
be allowed to go to sfo without one of these un¬ 
erring guides on board. 

To s^rate Siloer or Gold from Lead ^—Take a 
few grains of bone ash, make it into a paste with a 
little saliva, spread it about one line thick on a 
piece of charcoal, and make a shallow inlpression 
In it, to receive the globule of metal. Expose it to 
the hpat of the blowpipe, so as to burn it white and 
hard, and then melt the globule of the alloy on it, 
and keep it in a constant red heat, till the lead is all 
oxidised. The advantages of the bone ash over the 
mica sometimes employed tfre manifold. 1. It is 
easier to be obtained, and everywhere the operator 
can prepare a little if he should noi be supplied 
with it. 2. The metal will remain in the concavity 
of .the bone ash paste, and not be liable to run do^n 
and be lost, as on the mica. 8. It is never neces¬ 
sary to change the material; the bone ash absorbs 
the litharge which collects on the mica, and im¬ 
pedes the process, so that,the remaining metaUic 
globule has to be transferred to a feesh slip of mica. 
4. The colour of the paste, After the operation is 
finished, gives an indication as to the nature of some 
iiilpnritles of the metal; lead alone makes it appear 
yellow; a small proportion of copper clianges this 
yelipw colour to greenish.—^i)r. G. Engelmann* 

. Patentees may 6e«ti]D;p/ied 

gratis trttft Instructions, byufjtfieaikn (post- 
paidj to Messrs. J. C. Jttmmsan and C7o., 
166, Fleet-street, by whom is' kept the only 
CduELETE ReOISTBY OF PaTENTA EzTANT 
from 1617 to thepreKnitime). 
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IMPROVED PLAN FOR WORKING THE SLIDE-VALVES OP HIGH- 
PRESSURE STEAM-ENGINES. 
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IMPBOVBD PiiAN FOU .VOBKlNa THB SliIOB-TALVES OP HIOH-PBBSSDBB 8TBAM- 

BNOINES. 


Sir,—As you arc always willing to re¬ 
ceive any thing new, 1 take the li^Tty of 
sending you an accountof Ay invention fur 
working the slide-valves of nigh-pressure 
engines, without a stuffing-box and valve- 
rod, thereby dispensing with the usual 
set of levers and guides, and the continual 
packing and ^eat friction attending stuff¬ 
ing-boxes of every description. 

Detcriptim of the Engravings, 
Fig. I. A, the cylinder; B, the pis¬ 
ton ; C, valve-box; D, valve; steam- 
pipe from boiler; F, waste steam pas¬ 
sage, made sufficiently large to allow the 
steam to escape freely, and the spanner, 
O, fixed to the rocking-shaft, H, to move 
backwards and forwards; I, eccentric 
rod, taking hold of the lever J, fixed to 
the end of the rocking-shaft; K, square 
hole in the centre of the valve-cup, to 
admit the end of the spanner, G, to work 
the valve. 

Figs. 2 and 3 show more clearly the 
rocking-shaft and its supports, a a. 


'valve-plate; 6, rocking-shaftj c c, its 
supports; d, waste steam-pipe; H H, 
steam-passages to the cylinder; G, lever 
fixed to the rocking-shaft, and working 
upwards through the centre of the educ¬ 
tion aperture, as in fig. 1; F, end of 
rocking-shaft, to fix hand-gear and ec¬ 
centric lever for working the valve, as in 
fig. 3. . 

It will be seen that one end of the 
rocking-shaft passes through the waste 
steam-pipe at e ; but as the steam there 
is pot very strong or much valued, a 
common well-finished brass step will be 
found sufficient. By inserting the above 
in your valuable Magazine, you will 
greatly oblige, , 

Yours, &c., 

BoHKItT H—LB. 

r.S.—The above plan promises to bo 
valuable for locomotive engines, as it ad¬ 
mits of the eccentric rod being connected 
direct from the crank-shaft to the valve- 
lever. 


ON THB LATB FAR18 AND VERSAILLES RAILWAY ACCIDENT. 
BT«^nENJAMIN CHEVERTON, BSO. 


Sir,—Notwithstanding the ofiicial re¬ 
ports of public functionaries, and the 
scientific investigations—in popular esti¬ 
mation, at least, so accounted—of the 
learned members of the French Aca¬ 
demy, it was reserved, it appears, for 
the Mechanics* Magazine to give the 
only satisfactory and intelligible state¬ 
ment, in regard to the probable origin 
and course of the accident on the Paris 
and Versailles llailway; and the inform¬ 
ation, mcstappropriately, has beenfurnish- 
edbya *‘Pr«icttca/£ngiriceri" ;Apdyet, 
if your correspondent’s account of the ac¬ 
cident be correct, (and really.there is a sa¬ 
tisfying prima j^ctg^truthfulneas impress¬ 
ed on every pai^tictdp ofhis statement,) it iy 
surpa^ing sti'ang^Hhat men making any 
pretensions to the faculty of seeing, or 
assuming credit for' the slightest talent 
for observation^ should have overlooked . 
the fact indicated by the indenting^ of 
the sleepers,.that the engine had rim off 
the rails a considerable distance pre- 
t^ttsly^o its complete overthrow. It is 
j^t possible, indeed, that they did notice 


the fact, bqt failed to draw any important 
inference from it; thus additionally illus¬ 
trating the difference between practical 
and mere scientific acumen, in the investi¬ 
gation of such mutters. The failure of the 
fore-axle having most conspicuously at¬ 
tracted their attention, they indolently 
took it for granted, that this was the first 
cvept in the course of the accident; and 
that the indentations must have arisen 
froih-a subsequent ploughing up of the 
road, by the deranged appurtenances of 
thcjbrokcn-down engine. 

It appears, however, that there was 
among the French engineers one acute 
observer of minute foots and imparently 
trivial circumstances—^a man who, in the 
true spirit of practical talent, was dis¬ 
posed also to aneatige and eombipethe 
information thus obtained, so as to make 
the inference irresistible, that the engine 
left the rails with the fore-axle, at least, 
entire—that subsequent tb this, if not 
before, the engine was in a state of vio* 
lent oscillation, both lateral and vertical 
—and that it went bounding on in this 
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way, over the sleepers, a considerable 
distance, until the tremendous shocks 
broke the fore-axle and brought all to> 
the ground. This statement clears up 
most of the mystery about the accident: 
it satisfactorily accounts for the failure of 
the fore-axle, although the iron, by ac¬ 
knowledgment, was of the best quality ; 
andyit particularly explains how it came 
to be broke at both ends. This event 
is now seen to be the last, instead of the 
first of the series, as assumed in the of¬ 
ficial investigations, and as taken for 
granted on such authority, in all the 
subsequent discussions. 

But how' was it that no notice Vas 
taken, by the authorised reporters upon 
the accident, of the observations and in¬ 
ferences made by this engineer? Bid 
he not come within the purview and cog¬ 
nizance of official and scientific dignity; 
or were those personages really incom¬ 
petent, however mathematically clever, 
to appreciate inductive truth, or the 
manner of its evolution, through a mate- 
rial investigation of physical incidents, 
even when presented to them by others ? 
It is surely better to impeach their saga¬ 
city thft) their integrity, in a matter 
of so much importance, and thus save 
them from the imputation of a design to 
suppress information on a subject on 
which the lives of thousands may depend 
on its being thoroughly and faithfully in¬ 
quired into, while time and circumstances 
permitted M. Combes is a good mathe¬ 
matician, and can give mathematical, if 
not practical formulae for the velocity of 
a current of air in the ventilation of 
mines; he is, moreover, the superintend¬ 
ing govcfhment engineer of steam-en¬ 
gines in the department of the Seine; 
but in spite of all this, apd in spite of the 
very bust JScole Polytechniyue attain¬ 
ments, into which a man can be drilled, 
he does not appear to have been aware, 
that a six-wheel locomotive will as surely 
come to the ground as a four-wheel en¬ 
gine, in case a similar accident happens 
to its fore-axle as that which he supposes 
occasioned the late djsutcr; for' he says 
in his report, what a Ifttle practical good 
sense, if not common sense, would have 
informed him to the contrary, that, " if 
one of the a^^les (provided six wheels are 
adopted) should break, the carriai^ would 
still rest on snpporiera, and continue its 
course.” This would be true only in the 
contingency of the working axle being 
the one that failed. If either of the* 


others gave way, the want of equilibrium, 
if not determined at once by ffie inequa¬ 
lity of weights, would be quickly deter¬ 
mined either by the tug of the engine or 
the push of the train, according as the 
one or the other of these causes was 
brought into action, through the failure 
of the fore* or of the hind axle, as the 
case may be. 

There is, how'cvcr, one important point 
not yet cleared up, which is this: did the 
leading locomotive leave the rails in con¬ 
sequence of a failure occurring in any 
part of the engine, or in consequence of 
oscillatory motions ordinarily induced P 
The latter Is the conclusion come to by 
your correspondent, and probably also 
ny the French engineer whose investiga¬ 
tions he has recorded; but it does not 
appear to me that the evidence is in favour 
of it, but leads rather to the opposite 
opinion. Tt must indeed be allowed, 
that the existence of very violent oscil¬ 
lations both vertical and lateral, q/tcr 
the engine left the rails, is unequivocally 
proved, by the alternate indentations of 
the wheels on the sleepers, and by the 
sinuous lines so traced. It must also be 
admitted, that this freedom of oscillation, 
and the measured correspondence of the 
indentations with the width of the wheels 
apart, arc, J)oth of them, incompatible 
with a complete fracture of either of, the 
axles; or at least with any very deranged 
position of the wheels in consequence of 
it. It must be further admitted, that 
these oscillations could not have com¬ 
menced all at once; and it may be ad¬ 
mitted, that they existed some time pre- 
v4ously to the locomotive leaving the rails, 
increasing gradually in violence to such 
an extent, as to induce M. Milhan to 
sound the alarm whistle, and Mr. George 
to apply the brake. But still the ques¬ 
tion arises, whether these werw not the 
ordinarily induced oscillations, and not of 
themselves sufficient to likve fbreed the 
'engine off Ahe rails £ Whether in fact 
something ehc did not occur, in concur- 
^nce with,* and perhaps also in aggraya- 
vation of, these oscillations, to occasion 
the wheels to leave the rails P Now we 
know that the following incident occurred, 
possessing an aptitude to stand in the 
relation of a cause to the accident, whe¬ 
ther it actually, did so stand or not, 
namely, that Mr. George suddenly ap¬ 
plied the brake immediately previous to 
its oeeurrenee. 


112 



484 


ON THE LATE PAEIS AND VERSAILLES RAILWAY ACCIDENT. 


I endeavoured to show in a former 
article, (No. 961,) that the auddenness 
and force of this application may have 
thrown a stress of so instantaneous a na¬ 
ture on the axle, (not knowing at the 
time which axle had given way,) as to 
occasion its fracture, and that thus the 
disaster had occurred. Sub^quent in¬ 
formation, chiefly furnished by your cor¬ 
respondent, a ** Practical Engineer,’’ 
whilst it obliges me to modify, in some 
measure, this hypothesis, confirms, 1 
think, its accuracy, as to the orgin of the 
accident being in the application of the 
brake. The fracture of the fore axle 
in two places is now amply accounted 
for, but the breaking of the driving axle 
is not so easily understood. It must 
cither have been a mere casualty (another 
name for obscure causation and our own 
ignorance,) or it must have taken place 
at the overthrow of the engine; or it must 
have been produced by the brake. The 
first supposition is quite a chance, and 
unlikely to occur at a time when the 
working strain on the axle could not have 
been great; the second, also, is a very 
improbable occurrence, except so far as 
the shock and collision may have made 
a complete fracture of a previously crip- 

i )1ed state of the axle ; for it is particu- 
arly to be observed, that the ^xles, nei¬ 
ther of the accompanying tender, nor of 
the six-wheeled engine and its tender, 
were broken in this melee, llcsidcs, it 
is expressly stated in the report, that 
** the fracture appeared to have been pro¬ 
duced by torsion** Only the third sup¬ 
position, therefore, is probable, and it 
alone furnishes an adequate cause for the ^ 
effect. There must have existed in some 
manner an obstacle to the rotation of the 
driving wheels, equal in its force of re¬ 
sistance to the power of producing torsion 
in the axle. Now 1 cannot conceive 
anything in the nay of friedon from the 
ground, or froift carriages in contact, 
that could have furnished such resistance. 
Nothing but the means expressly pro¬ 
vided in the brake, for putting a com¬ 
plete stoppage to the revolutions of the 
wheels, would be sufficient for the pur¬ 
pose. 

It appears ta me that the application 
of the brake operated in this manner:— 
At the same moment that an instantane¬ 
ous strain was thrown on the driving 
axle, in the fordi of a retarding force to 
oppcie the mass in motion, one of the 


cranks was with equal suddenness neces¬ 
sarily caught at, or very near to, a right 
angle with the connecting rod, and thus 
the steam being on, the axle was acted 
on by a double force, transverse and tan¬ 
gential, to the effect of both bending and 
twisting it at one end. Thus the appear¬ 
ance of torsion was produced, (and it is 
not an appearance likely to mislead), al¬ 
though the complete fracture it is probable 
only took place on the overthrow and col¬ 
lision of the engines. Neither could the 
axle have been much bent, otherwise 
the derangement of the wheel on that 
side would have been greater than it ap- 
earS to have been; but it was sufficient, 
conceive, to constitute that accessory 
circumstance, which in aid of the violent 
lateral oscillation, occasioned* the wheels 
to surmount and feave the rails. It is 
easy to see how this effect would be pro¬ 
duced, and how in the operation the rail 
on that side would be forced into “ the 
very sinuous state” described by your 
correspondent, for the tendency would be, 
so to bend the axle at the journal on the 
side where the torsion took place, as to 
. place the wheel at a slight horizontal di¬ 
verging angle with the rail.* Hefice the 
indentations on the sleepers, (the wheel 
being retained in that position by the 
brake), would not be observably different 
from the proper distance of the wheels 
apart; hence also the increased inclina¬ 
tion to run off the rails; and hence the 
intermitting sort of displacement of one 
rail oifly from the straight line, as the 
oscillatory movement upon it took place. 

It appears also that the rail in this pre¬ 
dicament liras the right hand rail of the 
right hand line of rails, looking^towards 
Versailles; and it might have been ascer¬ 
tained at the time, if that full investiga¬ 
tion of the minutest particulars had been 
instituted, which the importance of the 
subject demanded: whether or not this 
was the rail which would bo displaced, as 
corresponding to the position of the brake, 
if but one; or to the side on which Mr. 
George was standing, if there were two; 
or the crippled end of the axle, if, as is 
most likely, the crippling and ultimate frac¬ 
ture took place on one side. The several 
circumstances here noticed, combined and 
harmonised, strongly warrant the infer¬ 
ence I have drawn, that the locomotive 
was forced off the rails by an accident 
supervening upon a state of oscillation; 
and that the origin of this accident, and 
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the manner of its operation, were such as 
are here described. 

But the case will admit the further* 
supposition, that the accident imparted 
additional force to the oscillatory motion, 
and therefore acted both directly and in¬ 
directly to carry the engine over the 
rails. It w'ill also admit another suppo¬ 
sition, that Mr. George—having brought 
the brake into action, and the axle having 
been twisted, and d)ent as before de¬ 
scribed, causing the wheel on that side 
to be thrown in some slight degree out 
of position—^almost immediately after- 
w'ards released his hold upon it, -and that 
thus the corresponding rail w'as at evdi'y 
revolution forced outwards, and conse¬ 
quently into that sinuous state described 
by your correspondent. This supposi¬ 
tion might have been tested by measure¬ 
ments, showingwhether or not the sinuo¬ 
sities coincided with the circumferences 
of the wheel. The case will further ad¬ 
mit the possibility of the axle having 
been completely broken, if we suppose' 
that the wheel w'ith the shorter portion 
of the axle was kept stationary, and not 
greatly out of position, by the journals 
and by the jamming it received from the 
brake. In such a state of things, and 
the steam in the confusion not turned off, 
the oscillations would be very violent; 
for the engine would be urged against 
one rail, and take a rebound to be again 
urged and thrown olF as before, until it 
overleaped the rails; and thus also in this 
way w'ould only one rail receive damage 
in an intermitting manner, for the one¬ 
sided propulsive action would protect the 
rail on that side. The great weight of the 
six-wheel Engine behind, probably en¬ 
abled it to keep to the rails to the last, 
and would prevent the other from de¬ 
viating greatly from the track. 

'Whatever may have been the exact 
course of the accident, the inference tllat 
the first event in the sad series was the 
application of the brake, and a conse¬ 
quent crippling or fracture of the driving 
axle, is, I consider, a matter of the high¬ 
est probability. How this further ope¬ 
rated to bring about thd subsequent re¬ 
sults, is more a matter of conjecture; but 
1 have pointed out three modes in which 
they may have been produced, each con¬ 
sistent with the observed appearances, 
and quite adeoualc, in combination with 
a sbtte of oscillation, to force the engine 


off the rails; hut after this event, the 
occurrences are no longer coiyeetural. 
The indications arc quite demonstrative, 
that the final event was the double break¬ 
age of the fore axle, and that it was oc¬ 
casioned by the concussive shocks it re¬ 
ceived, thropgh the leaps and boundings 
of the engine over the sleepers. If, as 
hitherto considered, this event had been 
the first, it would also have ^en the 
last, for a necessarily immediate over¬ 
throw must have been the result; but 
all the appearances prove, however dif¬ 
ferently they may be interpreted, that 
time and distance were occupied in bring¬ 
ing about the catastrophe. The series of 
events, as I have given them, are, I think, 
just such as would with the greatest pro¬ 
bability occur; they arc in conformity 
with all the indications; and arc consistent 
in order, with the comparative and with 
the relative strengths of the forces and 
resistances brought into collision. 

I may probably in anotlier communi¬ 
cation take notice of some of the causes 
which occasion oscillation in railw'ay en¬ 
gines and carriages; and also make some 
remarks on the ultra-scientific notion, 
which would trace the fracture of their 
axles to some occult electro and thermo- 
magnetic influences. 

1 am, youjs, &'c. 

Benjamin Ciibyerton. 


MR. zander's TARLE OF THE PERFORM¬ 
ANCES OF VESSELS ABOVE BRIDOE>- 
|SR. ZANDER IN REPLY TO MR. BIRAM. 

Sir,—I beg you will do me the favour 
to insert in your valuable Journal, a few 
remarks in raply to these of Mr. Biram, 
in your No. 1001, on my Tables of the 
performances of River Steam X^essels, 
(Nos. 1001 and 1002.) , 

In those Tables, and the accompai^ing 
remarks, it is clearly shown that 24 floats 
in each wheel may be immersed in the 
water, or 5 floats in the two wheels, 
which will be equal to an area of 25 
square feet paddle surface, acting on the 
water. Mr. Blrain thicks 1 am in error, 
in regarding only the immersed paddle- 
board surface as effective paddle-board 
surfaceI will explain my reasons for 
doing so. When the w’hecl is in motion, 
one part of the paddle-board surfaec is 
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in the water, and the remaining part in 
the air; but as only that surface which 
is in the water serves to propel the vcs* 
sel, I think it may very properly be called 
the effective paddle*board surface.” 

I now come to a point very deserving 
investigation. What value, as an effec¬ 
tive means of propelling a vessel, do these 
paddle-board sunaces possess? Or in 
other words, whkt useful resistance docs 
the water oppose to these paddle-board 
surfaces, compared with what the same 
surfaces would experience if moved in a 
perpendicular direction ? Mr. Biram 
will find that I have avoided giving any 
opinion on this question; seeing the dis¬ 
turbed state of the water in w'hich the 
float moves, 1 regard the ordinary theory 
for calculating the useful effect of a pad¬ 
dle-wheel moved in the water, as being, 
if not useless, at least so complicated, 
that experiment alone can lead us to any 
correct practical conclusions on the sub¬ 
ject. I have in my Tables given practi¬ 
cal results only; I am convinced, that if 
other persons were to do the same, we 
should soon have such a collection of 
facts, formed under every variety of cir¬ 
cumstances, as would enable us to deduce 
some certain rules for computing the 
useful effect of paddle-wheel surfaces. It 
is the more desirable to arrive at this 
knowledge as the proper proportion of 
the paddle-wheel to the vessel itself has 
BO much influence in Steam Navigation. 

Trusting that the preceding explana¬ 
tion may serve to remove the doubts 
entertained by Mr. B. of the correctness 
of my Tables, 

I am, &c. 

H. Zander. 

Chelsea, NoTcmber 0, 1842. 


TUB WATER QUESTION. 

( 

Sir,—This present season of folly and 
philosophy, is signalized among other 
things, ov a most vehement attack upon the 
Metropolitan Water Companies, as though 
the supplies they give us w*ere the most 
poisonous and pernicious of all compounds 
and composites, and they themselves 
the greatest nuisances and nostrum-mon¬ 
gers that ever infected a well-ordered 
and - self-satisfled community. It is re¬ 
markable that none of the condemners of 
Thames and New River water has sug¬ 


gested to the Companies to stop the sup¬ 
plies, even for one day, of their life- 
destroying commodity; but that they 
have all recommended only the straining 
of it through their own or their friends’ 
filters, to prevent our stomachs being 
made the common sewer of all the impu¬ 
rities which arc washed from millions of 
hands and backs in the great London 
(wash-hand) basin. 

I believe that alk this fuss has its 
chief origin in those baby-exhibitions 
of solar microscopes, whereby the Poly¬ 
technic proprietary, in their zeal to 
amuse the children-philosophcrs, have 
taught the grown-up babies also, that 
pure crystal water is nothing but a 
mass of moving life and ravenous ten feet 
monsters; which they have done by crowd¬ 
ing the larvae of gnats and flies, and other 
water insects from a quarter to half-an- 
inch in length, into the dirtiest ditch- 
water. 

Now all this, however silly, is very 
harmless, so long as it is confined to 
flattering the conceit and furnishing the 
gossip of West-end philosophers; but I 
am very averse to have iny constitu¬ 
tion reformed, by such whfggery in 
water-drinking. I have lived a great 
part of my life for the last forty 
years in London, under the treatment 
of Sir Hugh Middleton; and finding 
myself still sound under his treat¬ 
ment, I am not particularly anxious to 
be^n at this time to put myself under 
the new hydropathic system of the water- 
filterers,—who, by the w'ay, I shrewdlv 
and most polytechnicaUy suspect, think 
that the pocket is a more vital part than 
the stomach in the human economy. I 
will mention one or two reasons why I 
fear, at this time, and upon this subject, 
to be over-philosophized. 

Your correspondent, Mr. J. Cole, (in 
yoW 1002nd No. p. >398) says, ‘‘such 
small filters, by the slowness of the pro¬ 
cess, destroy the carbonic acid gas which 
is contained in the water, and without 
which it speedily becomes ofl’ensive, and 
putrid, and injurious to health.” Of 
course, Mr. Cofc cannot be a friend to 
Mr. Stuckey and his instantaneous electro- 
telegraphic filter; but it strikes me with 
surprise, that whileallthe water-reformers 
have been taking for granted,* that pure 
filtered water was the only eliaoir vit<B 
and required condition of long life, there 
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should all at once start up a teacher—not 
one of their enemies cither—^who strike^ 
a death-wound at their first premises, 
though so tenderly, it is true, that he, 
as it were, wounds them out of friendship. 
But the letting out of blood or water is 
not so easily stopped; and we arc led at 
once to inquire,—if small filters abstract 
the carbonic gas entirely, may not more 
rapid filters do this mischief partially ? 
And if one ingredient, carbonic gas, is a 
beneficial adulterater of the purity of 
water, may not some other of the ’com¬ 
ponent parts, which your correspondents 
propose to filter out, prove, after we b<ive 
been disinfected of them, to have been 
equatlv beneficial ? I will support this 
remark by an illustration, which, I hope, 
will serve to show thaf this subject of 
water-filtering is not quite such a matte'r- 
of-course subject, and that it is not quite 
so certain and axiomatic that the purest 
water that can be by any means obtained 
is the most salubrious beverage. 

Your correspondent “A Subscriber," 
(in No. 1004, p. 430,) asks whether 
Mr. II.’s onc-and-sixpenny filter “ will 
take awey the lime with which water, 
more or less, is impregnated, and w hich 
must he more or less prejudicial ?” Jlfust 
lime indeed be prejudicial mure or less ? 
Why so, Mr. Editor P Must the sand 
and gravel that birds swallow be the 
killing of them ? Must the iron, and 
silex, and lime, and other earths W'hich 
the roots of vegetables drink up, be-the 
destruction, or the saving of them ? Are 
not our bones made up of lime ? And 
where, if not from our food or drink, is 
this material of our architectural com¬ 
position to come from ? I do not mean 
to philosophise, or to account for these 
things; but I merely mean to say that 
they are difficult and intricate, and deeper 
than “ must be,’* which is the only 
argument I have'seen for the half of 
these things; and that I only hope that 
my life may not be made the sport of half 
a dozen of these “ must be** and “ would 
be” philosophers. 

Now, upon this subject lime, a naval 
officer of experience was telling me, the 
other day, that they dare not give the 
pure rain-water which they catch from 
the skies to the stulors, for it would cause 
dysentery: they are obliged to put lime 
into it Bless me, Mr. Editor, what is 
become of our philosophers ? 1 think 1 
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see them all tumbling head over heels* in 
their confusion and flight, like so many 
thousand Chinese men-at-anuz, upon 
the visitation of a two-and-thirty-pounder. 
They are obliged to put lime intoUi 
But the water-filterers say, that water 
cannot l)e too pure; and “ A Subscriber** 
says, ”tbc lime must be more or less 
prejudicial.*' 

Now, thank goodneg^, Mr. Editor, I 
am still cockney enough to bless the 
name of Sir Hugh Middleton, and to 
think him one of the greatest benefactors 
of the human race, in a joint stock 
company w'ay that has ever appeared. 
But since it is plain that we are not much 
longer to be suffered to use the undisin¬ 
tegrated w'atcr of the silver Thames and 
the clialk-fed * l.ea, prepared in Nature*s 
most perfect laboratory, I thank my stars 
that, by the blessing of Providence, guid¬ 
ing tbe hand and vit of man as its instru¬ 
ment, there arc ample supplies of pump- 
water in all parts of Tiondon, (inaccessible 
to the approach of filterers,) from which 
I myself, and my neighbours too, (judg¬ 
ing by the number of pitchers that are 
seen carrying about just before the hour 
of dinner,) arc supplied with all the un¬ 
boiled water which we drink.f 

By the lye, Mr. Editor, no one of 
your correspondents has broached an 
essay upon the defecating process of 
boiling the water, which is so full of 
creeping things innumerable, and which 
process is so much in vogue already 
with all tea* drinkers, in street and alley, 
at the cost of an eighteen-penny tea-’ 
kettle. Do these monsters survive this 
hot-bathing system, and do they come 
out renewed in appetite and mischief, 
from this Neptuno-Plutonic process? 
One thing I have been used to hear,. 
ever since 1 w’as taught philosophy and 
fudge by the nursery-maid, that, by the 
chemical process of boiling in tea-kettles, 
the carbonic acid gas is driven off, which 
holds the lime in solution, and the lime 
falls to the bottom of the containing ves¬ 
sel; and, from the deposit of what is 

* Tlic river Lea, from which the New River de¬ 
rived niucli of its water, as w(*11 as the New River 
Head, has its sourer' chiefly in the chalk formation, 
from which, it is well known, the moat transparent 
spriiitfa (»f any flow, at all timea, and in all places 
where chalk prevails. 

t The reader will find in the article which fol¬ 
lows this, some additional reasons for doubting the 
surpassing virtues of jicr/ccUy pure water.—Ed. 
M. M. 
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caUed on the bottom and sides of 

the tea-kettle, I partly believe it is so. 
So, there goes the carbonic acid gas, 
which Mr. CSole wishes to preserve, and 
there goes the lime, which my naval 
friend has just popped in; and I am think¬ 
ing that if the lime, in its desepnt, should 
just carry down all the monsters and 
creeping things, and what not—then, in 
that cue, we shall have the very ocular 
realisation and antitype of the much- 
dubitated chalk formation before our 
eyes—constructed by the genuine Nep- 
tuno-Plutonie process—abounding in 
those curled and wriggling monsters 
which populate and characterise it—pro¬ 
ducing that pure, and purling, and deli¬ 
cious water, which flows every where 
from the foot of chalk rocks and the 
spouts of tea-kettles; and proving, most 
incontestably, the truth and true use of 
all the systems together of the geolo¬ 
gists and the watcr-filterers. 

I have the honour to be, Sir, 

Tour humble servant, 

S. R. R. 

NoTembwSS.184S. 


ACTION or WATER ON I^EAD. 

[Abstract of s paper by Professor Christison, read 
before the Royal Society of Edinburgh.] 

The author showed the deleterious action 
of very pure water on lead, and that the 
purer the water, and the more free of salts 
in solution, the more powerful was its action 
on that metal. He mentioned one instance, 
in which the water was conveyed in a lesfl 
pipe from a distance of about three-quarters 
of a mile, from a spring of extraordinary 
purity, its total saline ingredients being only 
a 22,000th part. Here the water acted so 
powerfully on the lead, that in a short time 
the cistern in which the water was received 
was covered w\th loose carbonate of lead, 
and tiie metal could earily be detected in 
the state of oxide dissolved in the water. 

In another instance, where the water was 
conveyed about half a mile, the same pheno¬ 
mena occurred; but with the additional dr- 
edmstanoe, that, in consequence of the im¬ 
pregnation not having been detected in time, 
as in the previous case, the disease called 
Cb/tea Pietomm broke out in the house 
supplied with the water. In this cas^the 
vrater contuned no less than a 4500th part 
of saline matter, but chiefly muriates, which 
tiM autiior had previously found not to pre¬ 


vent the deleterious action imless present in 
much larger quantity. 

The author then explained in what man¬ 
ner the action of the water on the lead was 
put an end to in both instances. In the 
first case the water was allowed to remain 
stationary in the pipe for four months, till 
a firm crust of mixed carbonate and sul¬ 
phate of lend cystallized on the interior of 
the pipe, after which no farther action took 
place. In the second case the pipe was kept 
filled with a solution of phosphate of soda, 
consisting of a 27,000th of the salt. 

He then stated the following practical 
conclusions to be drawn from his inquiries, 
as to the use of lead in conveying water 

1. * Lead-pipes ought not to be used for 
the purpose of conveying water, at least 
where the distance is considerable, without 
a careful chemical examination of the water. 

2. The risk of s dangerous impregnation 
of lead is greatest in the instance of the 
purest water. 

.3. Water which tarnishes polished lead, 
when left at rest upon it hi a glass vessel for 
a few hours, cannot be safely transmitted 
tfaf ough lead pipes without certain precau¬ 
tions. 

4. Water which contains less than about 
an SOOOtii of salts in solntion cannot be 
safely conducted in lead pipes without cer¬ 
tain precautions. 

5. Even this proportion will prove insuf¬ 
ficient to prevent corrosion, unless a consi¬ 
derable part of the saline matter consists of 
carbonates and sulphates, especially the 
former. 

6. So large a portion as a 4000th, probably 
evenconsiderably larger, proportion, will 
be insufficient, if the salts in solution be in a 
great measure muriates. 

7. In all cases, even though the composi¬ 
tion of the water seem to bring it, within tbo 
conditions of safety now stated, an attentive 
examination should be made of the water, 
after it has been mnnmg for a few days 
through the pipes; for it is not improbable 
that other circumstances, besides those 
hitherto ascertained, may. regulate the pre¬ 
ventive influence of the neutral salts. 

8. When the water is judged to be of a 
kind which is likdy to attack lead pipes, or 
when it actually flows through t^m im¬ 
pregnated with lead, a remedy may be found, 
either in leaving tb; pipes full of the water, 
and at rest, for tliree or four montiis, or by 
substituting for the water a weak solution of 
phosphate of soda, in the proportion of 
about a 25,000th part. 
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TUB CONSTRUCTION AND USE OP COMMUTATION TABLESj FOK CALCULATING 
TUB VALUES OF BENEFITS DEPJCNOINO ON LIFE GONTINOBNCIES. 


Part IV .—On the Present Values of the Simple Benefits—continued. 


In the present paper we are to deduce 
the expressions for the present values of 
the assurance benefits. 

Problem X,—To find the present va¬ 
lue of an endowment assurance of £ 1 on 
(x ); that is, of Jwl to be received n 
^ears hence, provided (x) shall have died 
in the preceding year, viz., in the nth 
year from the present time. 

Of die I (x) individuals, whose present 
age is X years, represented by the Aor- 
tality table to be now alive, / (j? + n — 1) 
survive n — 1 years, and l(x + n) sur¬ 
vive n years. Consequently, / (a; + n—1) 
— f (ar + k) is the number who die in 
their nth year; and it is also the number 
of pounds which will- have to be paid, at 
the end of n years, to the representatives 
of those who thus die. The present va¬ 
lue of this sum, therefore, that is, the 
sum which, put out at interest now, 
would in n years just amount to the first- 
named sum, is what must be advanecd 
now to provide for this payment. This pre¬ 
sent value is [/ (a?+n — 1) — / (jf+n)J 
And since ail the /(ar) individuals now 
alive arc equally interested, all of them 
eontribute equally to this amount. The 
contribution of each will be, therefore, 
[/(a: + n - 1) — /(af + n)] v" . 

l(^) ’ 

and this is the required present value. 

As in Problem 1., multiply the nume¬ 


rator and denominator of this expression 
by v', and it becomes 

[/(af + n ~ 1) - / (a? + n)] 

I (x) V* 

But the numerator of this expression 
is equal to C (jf + » - 1), and the 
denominator to I) (a?), by (1) and (3). 
Hence, the expression for the required 
present value, by the Commutation Tables 
is 

C (a? + n — 1) 

D (ar) * 

If n = 1, that is, if the assurance is to be 
received a year hence, provided the death 
of (ar) take place in the present year, the 
expression becomes 

C (x ) 

IRi)' 

If n = 2, it is and so on. 

J)(ar) 

Example.—^Required the present value 
of an endowment assurance of on 
(30), provided he die in his 40th year. 

Here X ^ 30 , and n = 10. Hence, the 
present value is 

C(89) 

1) (30)’ 

Since C is not exhibited, we may use for 
it either of the expressions (10) or (12). 
Taking the first, the formula becomes. 


M(39)-M(40) 540*81079 - 522 65022 18*16057 

- 5(805 -- 3-2S7-W2X " 


If the sum to be received be £100, its present value will be 

*008244 X 100 zs *8244 » 16a. 6<^. 


We have seen that when n = 1, that 
is, when the SUm assured is to be re¬ 
ceived a year hence, provided (x) be 
then dead, the formula for the present 
vidue becomes 

CJf) 

D(xy 

But,by (12), C(a*) - t?D(<r)-D(a? + 1). 
Hence, by substitution, the formula in 
this case becomes 

f) D (a?) — D (jp + 1 ) „ _ P (x 4 1 ) 

D(ar) “ I)(a?) * 

And this expression affords a proof of 


the correctness of the formula in this 
problem. For, since v is the present 
value of £1, to be certainly received a 

year hence, and P C* + j) jg 

1 >(®) 

blem I.) the present value of £1, to be 
received at the same time, provided (ar) 
be then alive, the difference between 
these two is evidently the present value 
6f £1 to be received a year hence, if (ar) 
be then dead. 

Problem XI.—To find the present 
.value of a life assurance of £T on (ar) j 
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that is, o( £l to be received at the end 
of the year in which («) dies, whenever 
that event may happen. 

We saw, by the last problem, that 

the sum which must be contri- 

D(») 

buted now by each of the I {x) indivi¬ 
duals, to provide for the pay client of £l 
to the representatives of each of those of 
their number who die in the first year; 

and that ^ is sum each must 

D(®) 

contribute to provide for a like payment to 
the representatives of each of those who 
die in the second year. And in like man¬ 
ner by making n successively equal to 8,4, 
&c., to the end of life, in the formula 
deduced in last problem, we should ob¬ 
tain, for the amounts to be contributed 
now, to provide for the deaths that take 


place in the 3rd, 4th, &c., yean respect¬ 
ively, 

. C(af+2) C(4f + 3) - 

*D(») ’ ■ D(i)' ’ 

And the sum of all these expressions is 
evidently the total sum w'hich each of the 
I (or) individuals must now pay to entitle 
his representatives to £1 at the end of 
the year in which he dies. 

This sum is 


C (a?) + C ( a> -f 1 ) + C (ar + 2) + &c. 
D(ar) 


which, by (2), is equal to 


M(:r) . 

D(x) ’ 


and 


this is, therefore, the required present 
value. 

Example.—Required the present value 
of a life assurance of £l on (20). 


An.. 


1131 70135 •290353 — 5s lid 

3S18-9594 “ ■ '*** 


D (20) 

If the amount assured be £100, its present value will be. 


•296.353 X 100 =- 29*6853 = £20 1*2*. 8d. 


Problem XII. To find the present 
value of a deferred assurance of £l on 
(x ); that is, of £1 to be received at the 
end of the year in which (x) dies, pro¬ 
vided that event take place after 7t years. 

The present value of this benefit, simi¬ 
lar to that of the benefit in Problem III., 
is evidently equal to the sum of all the 
terms after the nth in the scries of last 
problem, which expresses the present 


value of the same benefit for the whole 
life. This sum is, i*y (4), 

M_(j 7 + n) 

13 (¥)■ '; 

which is, therefore, the present value 
required. 

Example. Required the present value 
of an assurance of £1, deferred for 10 
years, on (20). 


« *194544 = 3#. lid. 


Answnr. 

1) (20) 3818*9394 

If the assurance be £100, its present v^lue will be, 

*194544 X 100 19*4541 £19 9s. Id. 


Problem XIII. To find the present 
value of a temporary assurance of £ 1 for 
n years, on («); that is, of £1 to he re¬ 
ceived at tke end of the year in which 
(jf) dies, provided that event take place 
during the next nVears. 

The present value here is evidently 
the sum of the first n terms in the general 

An.*.r. M _ HE 


series of Problem XI.,which sum is, by (7), 
M (a) - M (a? + n) . 

l)(aj) 

and this is therefore the present value 
required. 

Example. Roquirc<l the present value 
of a temporary assurance of £l for the 
next 10 years, on (20.) 

76185 - 742-9507.3 388-80512 

3818*9591 3818^94 “ 


•101809 = 2s. 


If the sum assured be £100 its present value is, 

•101809 X 100 = 10*1809 = £10 St. 8rf. 

If the present value just found be of an assurance for the whole life, as 
added to that found by the last problem, found by Problem XI,, which it evidently 
their sum, *296353, is the present value * ought to be. 



ON THE CONSTRUCTION AND USE OF COMMtTATION TABLES. 


491 


Problem XIV. To find the present 
value of a deferred temporary assurance 
of £l on (a;); that is, of £1 to be 
ceivcd at the end of the year in which (a*) 
dies, provided that event take place in 
the n years following the next i years. 

The present value required in this 
problem, is evidently the sum of n terms 
of the general series of problem XI. be- 
^nning with the (a + A)th; which sum 
is, by ($)), equal lo 


M (« + A) - M (« + it + i») . 

D(V) 

and this is, therefore, the present value 
re(|uired. 

Example. Required the pn'sent value 
of an assurance of i!t on (30), to be re¬ 
ceived at the end of' the year of death, 
provided that event take place between 
the ages of 40 and 50. 


M_(aj + A) 


Here « = 30, A = 10,* and n = 10. 

- M (Of + * -i; n) M (40) - M(50) 712 05073 - 522-05027 

D (7) “ ' ‘.” ■ D’(30) “ ~ 2257-0521 


220’.3064ti 

2257'652i 


= 097582 = Is. llitK 


If the sum sured be £100 its present value will be 

;097582 X 100 = 9*7582 - £9 15s. 2rf. 


Problem XV. To find the present 
value of an increasing life assurance on 
(a?), which is to be ,£l if death take 
place in the first year, £2 if in the se¬ 
cond, £3 if in the third, and so on; the 
assurance increasing each year that the 
payment is deferred, by the amount of 
the first year’s assurance, till the end of 
life. • 

The present value here is found ex¬ 
actly in the same way as that of the cor¬ 
responding annuity benefit in Problem 
VI. For this assurance may be conceived 
to be made up of a series of assurances 
of £1, of which the first is to be en¬ 
tered upon immediately, and the others 


at intervals of one year, until the life 
shall have ceased to exist. The sum of 
the present values of all these assur¬ 
ances will evidently be the present value 
re({uircd. Now the present value of 


the first, is, by Problem XI. • 

D (z) 

and of the second, third, fourth, &c., by 
Problem XII., * 


M(x+1) M(a? + 2) M(» + 3)j^^, 

■ ir('^) ’< '!)(«) ’ !>■(«) ’ ■’ 

and the sum of all these, that is, the 
present value required in the problem, 
is, by (2), 


M (z) + M (a? + 1) + M (» + 2) + M (« + 3) + &c. _ R («*) 

1)(») “i>(*)’ 


The game expression would be ob¬ 
tained by adding together the present 
values of the assurances for the sepa¬ 
rate years. Tlius: the present value of 
.£1 to be received’ at tnc end of one 
year, if death take place in that y^r, is, 

by Problem X., ^ ; of £2 to be re- 

D(af) 


*ceived at the end of two years, if death take 
place m the second year, — 

£3 if death take place in the third year, 
3 C(^ + 2) 

D (a:) ’ 

of these is, by (11), before. 

JJ (0?) 


Example. Required the present value of an increasing assurance of £1, £2, £3, 
&c., on (30). 

Answer? == == 7-5866 = £7 11a. 9d. 

D (30) 2257*6521 

Problem XVI. To find the present (n + 3)th, &c. year, from the present 
value of an increasing assurance, defer- time. 

'red for n years, on (.r), which is to pay Ry reasoning precisely similar to l^t 
£1, £2, £3, &c., at the end of the year employed in Problem VIL, for finding 
in which (z) dies, according as that event the present valup of the corresponding 
ghall take place in the (n + 1 )th, (n+2)th, Tmnuity benefit, and which it seems there- 
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fore unnecessary to repeat^ the expression for the present value of the benefit in 

the present problem is found to be —- 

D (a,) 

Example. Required the present value of an increasing assurance of £lf j£2, 

&c., deferred 15 years, on (30.) 

Answer. S326‘12414 ^ 3 . 0 ggQ _ £3 jg, 

D(80)“ 22o7‘6521 »iM. ja. 

Problem XVII. To find the present The solution of this problem is strictly 
value of a temporary increasing assurance analogous to that of Problem VIII., and 

of £1, £2t £S, &c.,*for n years on (x). the required present value is found to be, 

R (a;) - R (jf + n) - n M (a; + ») 

D(af) 

Example, a? = 30, n = 5. 1 

, R(30) - R (35)-5M (35) 17127-42459-(13072*73323+3099*47060) 

Answer. - 2257-6521 

355-22070 on ta the nth ycar.wJien the assurance will 

oor'T.rfioi'' “ *o7»4 — US. la. |je which amount it is to continue 

•n 11 ** vtTttt m i! j V Tcmaindcr of life. 

Problem XVIII. To find the present xhe present value here, by a mode of 

value of an arrested increasing assurance proceeding similar to that in Problem 
of £1, ^2, £3, &e., on (a;);that is, of an jx. will be found to be, 
assurance which is to be £ 1 , if death 

take place in the first year, jC2, if in the R (j) -- R(a? + ») 

second year, £3, if in the third, and so D (a>) 

Example, a; = 30, n = 5. 

Ans ~ » R(30) - R(35) ^ 17127-42459 - 13072 -73.0-23 _ 


D(ar) 


D(30) 


2-257-6521 


345 4-G9V00 ^ £i lOa. 7rf. 

2-257-0521 


The foregoing comprise’ all of what a few general and miscellaneous remarks 
may be called the simple benefits, and upon them, we present the following 
some (we mean the increasing benefits) synoptidhl table of the results we have 
which perhaps do not, in strictness, be> obtained. We omit, for brevity and 
long to that category. Previous to making distinctness, the common divisor 1) («). 


The present Yalne of an 

To be received 
in n yearsp is 

For 

Life, 

Is 

For the first 
n years, is 

After the 
^ first n 
years, is 

For n years after 
k years. Is 

Endowment of £\ on («)... 

D (* +«) 


- 


1 

Endowment Assnianco of\ 
£1 fn (») . ) 

C (Jt'V'fi— 1) 


• 


I 

Anmiitv of on 


N(*) 

/N(^)- \ 

\N(»-^n J 

N (» Hji) 




AflfliiTaneo of £1 on f 


M(jr) 

} 

M (#+») 

f 



Increasing Annuity of \ 

&c.,on(ir) /*** 


i 

S(*) 

fSW- ) 1 

Un(#+«) ) 

8 (>»+») 

f 8 ('+*)— ) 

l«N (,+*+» j 

Increasing Assurance of \ 
£1, £ 2 , ftc.p on (Of) j 


R(*) 

rR(jf)- 1 ' 

{jirt+w)/! 

R(jr+«) 

(!!(*+*)- 1 
■{ R (*+*+«)—)• 


Uniform 

after 

u yeaTBf is 


rRW-V. 


On looking at the expressions in the sent themselves, attention to which wil 
above table|.tbe following analogies pre- ^ prevent mishdies in practice. We con- 
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ON THE CONSTRUCTION AND USB OF COUVUTATION TABLES. 


fine our remarks to the numerators, and 
it must be remembered that the deno¬ 
minator in each case is the D corrcs-« 
ponding to the present age. 

1. When a benefit for the whole life is 
to be entered upon immediately, the 
quantities in the numerator have for their 
signature the present age. 

2. When the benefit is not to be en¬ 

tered upon immediately, the quanUdes in 
the numerator, (which, as regards the 
columns made use of, are the same as in 
the expressions for the corresponding 
benefits to last the whole life,) have for 
iheir signature the age at which the bene¬ 
fit is to be entered upon. * 

3. When the benefit is to be entered 
upon immediately, and to last for a term 
of years only, for example n years, the 
expressions, as regards die uniform bene¬ 
fits, are derived mm those for the same 
benefits to last the whole life, by writing 
N(») — N(jr+»)andM(af) --M(4?+n), 
for N (a?) and M (ar), respectively; and, 
as regards the increasing benefits, by 
writing S (a?) - S (ar+w) — » N (af+») 
and R (ar) - R (a?+n) ->n M (x+n) 
for S (x) and R (ar) respectively. If we 
write Star) — S (x+n) and R (x) - R 
(x + n) for S (ar) and R (ar), we adapt 
the formulae to the case in which the 
increase only is arrested at the end of n 
years. 

4. The expression for an annuity bene¬ 
fit is changed into that for the corres¬ 
ponding assurance benefit, by writing 
C, M, and R, for D, N and S, resfiec- 
tively, the signatures remaining the same, 
except in the ease of C, the signature of 
whicn must be diminished by unity. 

Since thb expressions we have deduced 
are fractions, the terms of which consist 
of numbers in the Commutation Table 
all of the same dimension, none of them 
rising above the first degree, it follows 
that, if all tlie numbers in the tables be 
either multiplied or divided by any one 
number whatever, the numerical values 
of the expressions will not be affected. 

Hence the truth of the remark in the 
note, page 442, is established. 

^ And hence also it follows, that the po¬ 
sition of the decimal point in the Com¬ 
mutation Tables is perfectly arbitrary. 
The position assigned to it in our table, 
is that corresponding to a radix of the 
■ Mortality Table of 10,000, although the 
mortality actually made use of corresponds 
to a much higher radix, as stated in our 
first paper, p. 427. 


The general problem solved in the pre¬ 
ceding pages is. What is the jtreeeni 
value of a benefit whose amount ia £1? 
Suppose the problem reversed, and that 
it is required to find what amount of benefit 
is equivalent to a present value of £1 ? 
The following pr^rtion evidently sub¬ 
sists in all dkses: The present value of a 
benefit whose amount is £1, is to the 
present value of a like benefit of any 
other amount, as the aipount of the first 
to the amount of the second. Hence, 
calling a the present value of the first 
l^nefit, and £l that of the second, we 

have, a : 1 : : 1 : That ia, we 

CL 

should be furnished in each case with an 
expression which is the reciprocal of that 
which we have obtained for the present 
value of the same benefit when its amount 


i3£l. Thus will be the amount, 

hi (x) 

or annual rent, of a life annuity to 
be entered upon immediately, and 

the sum to be received at the end 

M (x) 

of the year of death, in consideration of 
a present payment of £1, by an indivi¬ 
dual now aged x years. So also, 

• S (x) 

will be the first, and 

*■ S (w) ’ S (ar) ' 


&e., the second, third, Ac., annual pay¬ 
ments of an increasing life annuity whose 
present value is £1. 

Hence the table on page 492, fbmishea 
us also with a solution to the general 
problem in this form. For, to apply it 
to any particular case, we have only to 
form a fraction having for its numerator 
D (x), and for its denominator the ex¬ 
pression in the table corresponding to 
that case. But this belonn more pro¬ 
perly to another branch ofime subject. 

Before concluding the present (taper 
we make a remark, which perhaps might, 
with equal proprieU,' have been intro¬ 
duced elsewhere. It is as to the princi- 

E le on which the preceding problems 
ave been solved. 

Each benefit consists of a payment or 
payments, to be made at a certain speci¬ 
fied time or times, provided a state of 
things, also specified, shall then have 
place; such state of things -being, where 
a single life is concerned, either the ex¬ 
istence or the non-existence of that Ufei 
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coupled in the latter case with the farther 
condition, that its failure shall have taken 
place within a certain specified period. 
Problems I, and X. (using the former or 
the latter according as the first or the 
second of the states of things mentioned, 
is that on which the receipt of the bene¬ 
fit is made to depend) enable* us to find 
the present value of the payment for any 
or each year of existence; and the sum 
of the present vjilues for each year that 
the benefit is to last, is evidently the 
whole present value of the benefit. Thus, 
the present value of a life annuity of £ 1 
is the' sum of a scries, whose terms ex¬ 
press respectively the present value of 
£l to be received at the end of one year, 
of two years, of three years, &c., from 
the present age to the end of life. The 
present value of an annuity of .€1 to 
last n years, is the sum of the first » 
terms of the same series; and that of an 
annuity of the same amount, to be en¬ 
tered upon n years hence, and to last dur¬ 
ing the remainder of life, is the sum of 
all the terms after the nth. 

The next paper will contain some ex¬ 
amples of compound benefits. 

G. 

Hermes* street, Pcntonville. 


CORSTROCTION OF DOMESTIC STOVES. 

Sir,—If you think the following re¬ 
marks likely to produce any good end, 
perhaps you will be so good as to insert 
them in your next Number. 

Your correspondent, R. W. T, com¬ 
plains that by the present construction of 
stoves, the smoke at the side and back 
of the fire passes away unconsumed for 
want of air, and thus heat is lost. Now 
this is only partially correct. No material 
W'ill ignite till its temperature is raised 
to a cei\ain degree, although ten times 
the needful quantity of air may be sup¬ 
plied ; hence flic rapidity of combustion 
when the iron plates around the fire be¬ 
come red hot, although but little more 
air is supplied than when the coal is first 
put on. The only dilferonce is, that the 
oxygen is not consumed for want of heat, 
and this heat is better obtained and re¬ 
tained by having the back corrugated 
instead of perforated with holes for the 
admission of air, as suggested by R. W. T., 
and by upright instead of inclined sides 
and back, thereby giving more surface to 
the bottom. It is obviously Jlelcss, how¬ 


ever, to encourage the consumption of 
fuel, by having the back part of the fire 
as brilliant as the front, unless the heat 
generated can be made available, and this 
cannot be done with grates as at present 
constructed. Three parts of it will be 
lost, either by being taken up with the 
passing air, or communicated to the iron 
and brickwork so far back that it cannot 
reach the front; so that, at the same ex- 
)ensc more heat wiU be obtained by 
moping a large fire, bright in front, 
)Ut black behind. The remedy must 
login with the grate; this might readily 
lu done by having it somewhat like our 
common register stove, (the frame cast 
in one piece to prevent escape of gas,) 
but brought further into the room, and 
all that part now' set in brickw'ork left 
exposed to warm the air. The fire 
should be low'er down—the opening for 
the smoke at the back instead of the 
top—the front come down at least 0 
inches below the opening, which should 
nut exceed iu dimensions 8 inches by 6. 
The ornamental part may be a matter of 
taste. A stove grate of this rlescription 
will not rcf^uire more than one half the 
usual consumption of coal with comfort 
not shown in the use of the others. 

1 am, sir, 

Your subscriber, 

T. H. B. 


Venn’s improved coach-wrench. 

Sii*,—The coach-wrench was doubtless 
on its first introduction peculiar to the 
manufacture from which it derived its 
name, but now there is scarcely* hnotlier 
tool in more extensive em^ploymcnt. 
Hardly a workshop or manufactory can be 
visifinl (how'ever small its complement of 
tools) in which the coach-wrench, or span¬ 
ner, does not play an important part. 
As hitherto made, howe.vcr, these imple¬ 
ments have been sadly defective, arising 
partly from the principle upon which 
they have been constructed, but more 
particularly from the inferiority of their 
workmanship, bidng got up so as to meet 
the ever cunstatil. cry of—“ cheap, 
cheap!” 

Some attempted improvements in 
sorew'-wrenches have formed the subject 
of one or more recent patents, but these 
fall into insignificance before the great 
improvement achieved in this article by 
Mr. Fenn, whose novel coaeh-wrench has 
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been described at 391 of the pre¬ 
sent volume. To this description, I now 
beg to add a few remarks, in order to set 
the importance of Mr. Fenn's invention 
more fully before your readers. 

All previous coach-wrenches have con¬ 
sisted of a stem, with one fixed and one 
moveable cheek or jaw, capable of being 
set and held at certain distances, according 
to the size of the bolt or nut to be acted 
upon; the moving 4 >ower has ever been 
a screw, but applied in a great variety of 
ways. Even when well made, the threads 
of this screw, after a time, become worn 
and strip, while in those of the ordinary 
description this efiect very rapidly ob¬ 
tains. Again, with the screw-wrench, 
when nuts, varying greatly in size, are 
employed (which is a frequent occurrence) 
the setting of the wrench to each is a 
slow and tedious operation, and the con¬ 
tinual working of the screw causes most 
injurious wear of its threads. 

Ill Mr. Fenn’s new coach-wrench, no 
matter how great the discrepancy between 
the sizes of the nuts, &c., the adjustment 
is instantaneous, without strain or wear 
to any part of tlic instrument. Tlie wedge 
being frift, the jaw A {vide page 391,) 
is placed against one side of the nut, and 
the jaw C slips up against the other; on 
grasping the handle and lever to turn the 
nut, the jaw C becomes immediately fixed 
in its position. When the nut is screwed 
up, the jaw is released by letting go the 
lever. 

The defects and inconveniences pf the 
ordinary coach-wrench have led, in a num¬ 
ber of instances, where the work will ad¬ 
mit of it, to the employment of spanners 
of definitesfixed sizes, such as half inch, 
inch, and so forth. 

Mr. Fenn's recent improvement, how¬ 
ever, hds so completely turned the tables 
in this matter, that ku coach-wrench will 
really be found to,be the best, and byifar 
the most convenient that can be employed: 
inasmuch as it can be applied to nuts of 
every size within its range (about 4 inches) 
in less time than one of the particular 
size required could be selected, supposing 
it lay before the workman, instead of 
having, as is often the case, to be sought 
for. 

lam sure your correspondent ** T. B.J.*’ 
will not take it amiss at mv adding this 
testimony to his own, in behalf of the 
merits and advantages of this simple but 
really beautiful contrivanceof Mr. Fenn’s, 


which only requires to be known to be 
duly appreciated. 

I remain, Sir, 

Yours respectfully, 

Wm. Baodelet. 

29, Alfred-Btroet, Is1iii,;toii. 

Novembers, 1842. 


Moseley’s meciianica.l punciples or 

ENOINEEHING AND ARCIIITKGTIJRE.’*’ 

% 

The object of the present volume, by the 
learned Professor of Philosophy and Astro¬ 
nomy in Kins^’s College, is to apply the 
principles of meolmiiics to the investigation 
and solution of the most important and ob¬ 
vious of those questions which present them - 
selves in the practice of the engineer and 
architect; and it is by far the most original, 
ingeuions, and useful work which has yet 
appeared ou the subjects which it embraces. 

Tlie author first treats briefly of those 
portions of Statics on which the ** theory of 
machines” and “theory of construction” 
depend, namely, the “ parallelogram of pres¬ 
sures ’’—the “ equality of moments ”—^the 
“ polygon of jtrcsBUTcs ”—the “ parallelo- 
pipeds of pressures”—“ parallel pressures” 
—and the “ centre of gravity.” The term 
pressure Professor Moseley employs in pre¬ 
ference to the ordinary one of force; but 
the lUlTurence lietwcun them is not very per¬ 
ceptible. Granted, that there is no force till 
there is pressure; still, the substitution of 
the one term fur tlic other is but another 
fofm of expressing that ic is pressure which 
constitutes force. Indet^d, the Professor 
himself afterwards admits as much, when he 
says, (Note p. 92,) that “pressure and 
moving force are but different modes of the 
operation of the same principle of force.” 

\Vc are next introduced to Dynamics, or 
that science wbicli “ treats of the laws which 
govern the motions of material bodies, and 
of their relation to the forces whence those 
motions result.” Various terms have been 
used to deiuite the result of the union of a 
* continued pressure or force with a continued 

« I'hc Mccbanir.'il Prin<!i|)l«s of Engineering and 
Aicliitecturc. Uy the llev. Henry Moseley, M.A., 
F.K.!i , professor of Natural Philosophy and Astro¬ 
nomy at King’s College. With lUustntlons on 
Wood. 8vo., pp. C27. Longman and Co. 
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motion; rach as dynamical effect, efficiency, 
qaadtiU d^acticfn, pwuance mSeanique, &c. 
Bat, among our Frencli neighbours, all other 
terms have lately given place to the word 
travail; and as this has the advantage of 
great clearness, distinctness, and simplicity. 
Professor Moseley proposes that we shall 
follow their example, and make use of the 
analogous English term, loorA. The pro¬ 
priety of this rectfmmendation is so obvious, 
that we make no doubt it will be henceforth 
universally adopted. 

The “ work *’ of overcoming a pressure of 
one pound through a space, of one foot has, 
in this country, been considered as the dy¬ 
namical vnit, or term in which any other 
amount of work may be estimated; and in 
France, the ** travail of overcoming a pres¬ 
sure of one kilogramme through a space of 
one metre has, on the suggestion of M. 
Dupin, been called a dyname. Professor 
Moseley thinks **unit of work** a better 
term than dyname; and here, again, we 
think the universal scientific world will go 
along with him. 

For dynamical effect and dynamical unit, 
therefore, let the terms teork and «m7 qf 
work be henceforth and for evet substituted; 
and let the engineering student, who desires 
to start with clear notions of the elements he 
lias practically to deal with, commit to me¬ 
mory the following definitions. 

Work is the-union of a continued pres¬ 
sure with a continued motion. A mechanichl 
agent is thus said to work when a pressure 
b continually overcome, and a point (to 
which that pressure is applied) continuidly 
moved by it. Neither pressure nor motion 
alone is •sufficient to constitute work; so 
that a man who merely supports a load upon 
his shoulders, Without moving it, no more 
works, in the sense in which the term is here 
used, than does a column which sustains a 
heavy weight upon its summit.*'—Page 53. 

** The unit ^ work is the work necessary 
to overcome a pressure of one pound through 
a distance of one foot, in a direction oppo¬ 
site to that in which the pressure acts. 
Thus, for Instance, if a pound weight be 
raised through a vertical height of one foot, 
one unit of work is done; for a pr^ure of 
one pound is overcome through a distance, 
of one foot, in a direction opposite, to that 
in which the pressure acts.**—Page 54. 


It will be proper forther to bear in mind, 
that by the pound mentioned in these defini¬ 
tions is to be understood the weight of 
22'815 cubic inches of distilled water at 
62° Fahr., (with barometer at 30 in.,) which 
is equal to 5,760 grains, or 1 lb. troy, and 
7,000 grains, or 1 lb. avoirdupois. 

Newton employed the term vie inertid 
to express the inert or passive force which 
any body opposes to motion; and this term 
has continued in very general use down to 
the present day. Bpt as it would be ob¬ 
viously inconsistent with the preceding defi¬ 
nitions, to recognize the existence of force 
(vie) where there is no motion—^no pressure 
—no work done (dynamically coiuidered)— 
Mr. Moseley abandons the use of that term 
altogether; and endeavours to make up for 
it by the following new enunciation of the 
principle of the vie viva, or moving force. 

** The difference betwe'Su the aggregate 
work done upon the machine, during any 
time, by those forces which tend to accele¬ 
rate the motion, and the aggregate work, 
during the same time, of those which tend to 
retard the motion, is equal to thd'aggregate 
number of units of work accumulated in the 
moving parts of the machine during that 
time, if the former aggregate exceed the lat¬ 
ter, and lost from them, during that time, if 
the former aggregate fall ^ort of the latter.** 
—Page 9. 

We submit that this is but avoiding one 
incofisistency, to fall into a greater. TIic 
learned Professor has taught us, before, that 
*' a man who merely supports a load upon 
his shoulders, without moving it, no more 
works, in the sense in which tiiat term is 
here used, than does a column whidi sus¬ 
tains a heavy weight upon its summit ;** and 
yet, he here speaks of the “ ayffreyaieworV* 
done by certain ** forces,'* which are of just 
as passive a character as ^ther the man- or 
the column. It cannot be said that any 
thing is gained, dtiier in exacthess or clear¬ 
ness, by calling the motion obstructive pro¬ 
perty, which bodiei^n a state of rest possess, 
a .force which ** tends to retard motion,** in¬ 
stead of vie inertiee. The thing itself re¬ 
mains, though the old definition be shelved. 

Neitlmr can it be considered coiiretit to 
say,*that the. active forces are those which 
merely "fend to accelerate motion,** for 
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they etntw it aa well. And thia is consistent 
with the definition given elsewhere by Mr* 
Moseley hiivself (Part L, p. 1) of the term^ 

force/' namdy, that force is that which 
tends to cause or to destroy motion, or 
whidi actnally causes or destroys it." 

The word inertiaf (an obvious-abblrevia- 
tion of vie inertia,) has come into sudi com¬ 
mon nse amongst us, that it may almost be 
considered as adopted into our vernacular 
tongue; and it conveys so intdligibly to 
every one the thing meant by it, that we 
think it a waste of labour and ingenuity to 
go fiirther a-fidd in search of a better. • 

The " work of pressure applied in dif¬ 
ferent Erections to a body movd)lc about a 
fixed^axis;" the "moment of inertia;" 
-the " acceleration of motiSn by given moving 
forces "-~-the " descent of a body upon a 
curve "—the “ dmple pendulum " im¬ 
pulsive force " the parallelogram of mo¬ 
tion"—" the polygon of motion"—" the 
principle of d'Alembert,*' (that in any in¬ 
tern of bodies mechanically connected in any 
way, so •that their motions may mutually 
infiuenc^ oift another, if forces equd to the 
effective forces were applied in directions 
opposite to thdr actual directions, there 
would be an e^nilibrium with' the impressed 
forces)—the "motion of translation "—" the 
motion of rotation about a fixed axis "— 

" the centre of percussion "—" the centre of 
oscillation "—" projectiles "—" centrifugal 
force "—the " prindple of virtual velodties" 
—"the prindple of vie viva,’' (before ad¬ 
verted to,5:—are all successivdy treated of 
as branches of dynamics, and with great 
ability, though in a more scholastic style, 
(of winch more hereafter,) than seems to us 
absolutely necessary. * 

We cojne now to what has been so long 
a sort of ejsjprobrium meehanieum, the 
subject otJHeHon, and diall first present 
. to our readers Mr. Moseley's defimtion of 
it. • , 

* . * ^ ' r ' “ 

" It Is a matter of constant piperience, 
that a eartain resistance is opposed to the 
motion ^ one b^y on the surface of an¬ 
other Uqidey anv pressure^ however smooth 
may be the snnaces of contact, not oi^y at . 
the first commencement, bat at every snb- 
voh. XXX rii. 


sequent period of the motion; so thid, not 
only is the exertion of a certain force neces¬ 
sary to cause the one body to pass V^fifeit 
from a state of rest, to a state of motion 
upon the surface of the other, but thatp 
certain force is farther requisite to ket!f vp 
this state of motion. The reristance thus 
opposed to the motion of one body on the 
surface of another, when the two are pressed 
together, is called friction; that which op¬ 
poses itsdf to the transition, from a state Of 
continued rest to a state of motion is called 
the^Heriim of guheeen^t that which oon- 
tinnally aeeonqiamee the state of motion is 
called the friction qf motion.” —p. 1.37. 

To this definition, there is this insnperable 
objection, that i^ests on an assumption which 
in point of fact is not true. All friction is 
not all reeietance to motion; for without fric¬ 
tion there would in many coses be no motion. 
On railways, for example, and in such hydran- 
lic machines aa the " Danaide," or Whitelaw 
and Stirrat's mill, if we were to take away Mr. 
Moseley's " certain reeietance " to motion, 
tliere would be no motion at all I Innnme- 
rable would bo the similar paradoxes in 
ifhich such a definition woidd involve us. 
Something better in the way of definition 
undoubtedly remains yet to be worked out. 

Bat till all the facte about friction have 
been ineonhrovertibly ascertained, it would 
be idle to hope for any complete definitioo, 
and this assuredly has not yet been done. 
The following summary by Mr. Moseley 
of the " prindpol fiicts" which have resulted 
from the experiments made on friction, all 
pf them, be it observed, of a very recent date, 
is excellent in its way; but when the profes¬ 
sor adds tiiat " they constitute the laws of 
friction," he evidently goes further than he 
is warranted by his premises. He says him¬ 
self afterwards, (p. 144,) "itisfodhrepreffed 
that with the means so mpmfioently placed 
at his disposal by the Frendi Government, 

M. Morin did not extend his experiments to 
higher pressures," &c‘. Why regretted, if 
"Me lawe friction” have been already 
established ? 

"'Hie principalexperiments onfrictionhuve 
been made by Caulomb, Vince*, G.^ Rennie, 

N. Wood, and recently (at the exj^nse of 
’ the French Government) by Morin. They 

have reference, first, to the relation of the 
friction of qmescence to the friction of nto- 
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tion; flecondly, to the Tariation of the fric¬ 
tion of the same snrfiices of contact under 
different pretauree; thirdly, to the relation 
of the friction to the extent of the surface of ' 
contact; fourthly, to the relation of the 
amount of the friction of motion to the velo¬ 
city of the motion; fifthly, to the influence of 
unguents on the laws of friction, and on its 
amount under the same cirdhmstances of 
pressure and contact. The following are 
the principal fimts which have resulted from 
these experiments; they constitute the latoa 
of friction. * 

1st. That the friction of motion is sub¬ 
ject to the same laws with the friction of 
quiescence, (about to be stated,) but agrees 
with them more accurately. Ihat, under 
the same circumstances offtressure and con¬ 
tact, it is nevertheless different in amount. 

“ 2ndly. That when no unguent is inter¬ 
posed, the friction of any two surfaces (whe¬ 
ther of quiescence or of motion) is directly 
proportional to the force with which they 
are pressed perpendicularly together, (up to 
a certain limit of that pressure per square 
inch); so that, for any two given surfaces 
of contact, there is a constant ratio of the 
friction to the perpendicular pressure of the 
one surface uppn the other. Whilst this 
ratio is thus the same for the same surfaces 
of contact, it is different for different surfaces 
of contact. The particular value of it in 
respect to any two given surfaces of contact 
is called the co-efficient of friction in respect 
to those surfaces, llie co-efiwients of fric¬ 
tion in respect to those surfaces of contact, 
which for the most part form the moving sur¬ 
faces in machinery, are collected in aTable.* 

** 3rdly. That when no unguent is inter¬ 
posed, the amount of the friction is, in every 
case, wholly independent of the extent of 
the surfaces of contact, so that the force 
with which two surfaces are pressed togetlisr 
being the same, and not exceeding a certain 
limit (per square inch) their friction is the 
same whatever may be the extent of their 
surfaces of contact. 

*'4thl^. That the friction of motion is 
wholly independent of the velocity of the 
motion. Q 

“ 5thly. That where unguents are inter¬ 
posed, tiie co-cfficient of friction depends 
upon the natnre of the unguent, and upon 
the greater or less abundance of the snpply. 
In respect to the supply of the unguent, 
there are two extreme cases, that in which 
the surfaces of contact are but slightly rub¬ 
bed with the unctuous matter, and tiiat in 
which, by reason of the abundant supply of 
> the unguent, its viscous consistency, and the 
extent of tiie aurfoees of contact in relation 

* This Table we shall give at length at some fli- 
tute epportutiity.->Ed. H. U. 


to the insistent pressure, a continuons stratum 
of nngnent remains continually interposed 
between the moving surfacra, and the friction 
is thereby diminished, as'frr as it is capable 
of being diminished, by the interposition of 
the particular unguent used. In this state 
the amount of Motion is found (as might be 
ejected) to be dependent rather upon the 
nature of the unguent than upon that of the 
surfaces of contact; accordingly M. Morin, 
from tiie comparison of a great number of 
results, has arrived atdhe following remark¬ 
able conclusion, easily fixing its^ in the 
memory, and of great practu^ value; * that 
with unguents, ho^s* lard, and olive oil, 
interposed in a continubus stratum between 
thpm, surfrees of wood on metal, metal on 
wood, and metal on metal, (when in motion,) 
have all of them very nearly the same co¬ 
efficient of friction, the value of that co¬ 
efficient being, in all cases, included between 
0-7 and 0-8.’ * 

«* For the unguent tallow, the co-efficients 
are the same as for the other unguents in 
every case, except in that of metals upon 
metals. This unguent appears, from the 
^periments of Morin, to be less suited to 
metallic substances than the others, and 
gives for the mean value of its co-efficient, 
under the same drcumstances, 10.* '* 

The points which most want clearing up are 
these: 

1. What the ** certain limit,** or pressure 
per square inch is, at which the friction of 
any two surfaces ceases to be in a constant 
ratio to the force with winch they are pressed 
perpendicularly together. 

M. Morm*8 experiments (from which 
chiefly the preceding laws** are deduced) 
were made with insistent pressures of only 
from 14*3 to 28*6 lbs. per square indi; but 
the experiments of Mr. George Rennie, 
which were carried in some instances to as 
high as 5 and 7 cwt. per square inch, show 
thatthe co-efficient of tl|e friction of gitiet- 
cence increases rapidly as the pressure ad¬ 
vances to the point at which the substances 
b^in to abrade or destroy one another, 
though at what particular stage that increase 
b^ns, and in whit ratio it proceeds, has 
yet to be ascertained. Professor Moselqr 
thinks it probable that the coefficient of the 
friction of motion remains constant Under a 
wider range of pressure than that of quies-" 
oenoe; but this also is a point which fhtura 
experiment only can determine* 
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2. How fiur the approach to the point of 
ahraaion or destruction is accelerated by the 
▼elodty of the moving aurfoce (that it is * 
acederated to some unknown extent appears 
certain), and what the amount of destruc¬ 
tion of surface, or wear of material is, which 
corresponds to the same space traversed 
under different pressures, and at different 
vdodliea. ^ 

The “ limiting angle of resistance’' is a 
very appropriate name first given by Mr. 
Moseley to that particular degree of inclina¬ 
tion from the perpendicular at urhich one 
body, moving on another fixed body, will 
cease to be sustained by it; and its proper¬ 
ties were also first investigated by him in a 
paper read before the Cambridge Philoso¬ 
phical Sodety, in December, 1833, and pub¬ 
lished in the Transactions of the following 
year. The results of tiiat enquiry are here 
pven in a condensed, but suffidently intel¬ 
ligible form; besides which the author has 
been at tiie pains to calculate the value of 
that angle in respect of every one of the 
numerous surfaces contained in the Table 
of Friction before alluded to, as intended to 
be presented to our readers in exteiuo at 
some future opportunity. 

The Theory of Machines,” which comes 
next, occupies by far the largest portion of 
the volume, and is beyond all doubt; the 
most valuable, and important. 

In a memoir by Mr. Moseley, ” On the 
Theory of Machines,” which was published 
in the Phildtophical Transactions for 1841, 
he showed that the moving power in every 
machine divides itself into. First, that which 
overcomes the prejudicial resistances (the 
vis inertia ); Second, that which causes4he 
progression of tiie machine, or aceamulates 
power in it; and Hurd, that which operates 
at the working point or points, and is re¬ 
presented by the work done by it. Mr. 
Moseley showed also, tlpit between these 
three dements there obtains in every iwaWhfaA 
a mathematical relation which he called its 
modvAis. Now what the learned Profisssor 
has done in the part to which we are now 
come of the present volume, is to determine 


the particular moduli of all the ordinary 
elements of machinery, as the wlied and 
axle, cord and pulley, rack and pinion, &e.; 
so that when we wish to ascertain the modulus 
of any machine, we have but to combine the 
moduli of all the elements of which it is 
compounded! 

Of these elements, the most firequent in 
occurrence, as well os the most useftd in 
application, are those wbidti rotate about cy¬ 
lindrical axes; and in treating of these the 
author is particularly happy. We may select, 
for example, two passages relating to that 
often and still much debated question, the 
comparative merits of the beam and direct 
action steam-engines, which ought, in our 
humble judgment, to set that question at 
rest for ever. 

Article 168. “A machine to tsMiei ore 
edited any two yrwures P * and P *, and 
which is moveable about a cylindrical ncir, 
is worked with the greatmt econon^ qf 
power, when the directions ^ihe prenures 
are parallel, and when they are qpp/tsd on 
the same side qf the aais, if the weight tf 
the machine itself be so small that its infin~ 
enee in increasit^ the /Hetion may be 
neglectedt 

** For, representing the weight of su h a 
machine by W, it appears by equation (166) 
that the modulus is . 



when it follows that the work which 
must be done at the moving point to fidd 
a given amount U’* at the working point is 
less as L is less. 


Fig. 1. Fig. 2. 



♦p. 


" Now L represents the distance A* 
between the feet of the perpendiculars C A* 
and CA*, which distance is evidently least, 


K X 2 
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when F* and act on the same side of the 
axis as in fig. 2, and when C and C are 
ia the same straight line; that is, when , 
and P** are parallel. 

^ ^ mt iiit it 

** 261. It has already been shown (article 
168} that a machine working like the beam 
of a 8team<engine under two given pressures 
about a fixed axis is worked with the great¬ 
est economy of power when both these 
pressures are applied on the same side of the 
axis. This principle ia manifestly violated 
in the beam-engine; it is observed in the 
engine worked by Crowther’s parallel motion, 
(as used in the mining districts of the nortii 
of England,) ond in the marine enginee re- 
eentlg iniroaueed bg Meeere. Seawardf and 
known ae ike Qorgon eagiviee. It is difficult 
indeed, to defend the use of the beam 
on any other legitimate ground than this; 
that in some degree it aids the fly-wheel to 
equalize the revolution of the crank arm,* 
an explanation which does not extend to its 
use in pumping engines, where, nevertheless, 
it retains its place; adding to the expense 
of construction, and by its weight greatly 
increasing the prejudicial resistances opposed 
to the motion of the engine." 

On the subject of " wheels," the author 
appears also to especial advantage. The di¬ 
rection of the vertical pressure of the teeth 
is determined by a method first applied by 
him to that purpose in his pcpular treatise, 
entitled Mechanics applied to the Arts," 
1834. In determining the moduli of dUTerent 
systems of wheels, he takes into account, 
not only the friction of the teeth, but that 
of the axes and weights of the wheels; and 
in the case of epicycloidal and involute 
teeth, the modulus assumes such a character 
of mathematical precision as incontrovertibly 
to establish the important practical condu- 
sion (so often disputed) ^t the loss of 
power ‘u greater h^ore the teeth pass the 
luie of centrer, than at eorreeponding pointe 
afterwards; but that, nevertheless, the con- 
tiot should in all cases take place partly be¬ 
fore, and partly after the line of centres has 
been passed. In the cose of involute teeth, 
the j^porUon in whidi the arc of contact 


* The Ksder Is referred to an admirable descrip¬ 
tion of the eqiMlIalng power of the beam, by M. 
Corifllla, contained in the IStli vol. of the Jeumat 
ae L'JSeole Pefy/ecAaifse. 


should thus be divided by the line of centres 
is determined by a simple formula; as are 
also the best dimensions of the base of the 
involute, with a view to the moat perfect 
economy of power in the working of wheels. 

{To becotdinued.) 


ox Tnn coaiPARATivn uxpsnsr of light 

nKniVKD FROM niFFRRBNT SOURCBS, 
AND ON TUB VBB OF CHLORINB AS AN 
INDICATION OF TUB ILLUMINATING 
POWER OF COAL GAS. BT ANDREW 
FYFB, M.D., F.R.8.E., F.R.S.8,A., &C. 

[fVojn the Traiuactieniof the Regal SealtUhSocletg 
ef Arte, Senlon 1841—2.] 

In a paper published in the Bdinhtrgh 
PhUosophieaUowmaltor 1824,1 recommend¬ 
ed the condensation of the heavy hydro-car¬ 
bons by chlorine, as an easy and efficadous 
method of ascertaining the comparative illu¬ 
minating power of coal-gas, while, at the 
same time, it had the odvaut^ of enabling 
us to compare one gas with another, though 
pot brought directly into contrast with it, 
and thus, by fixing on one os a standard, to 
state the illuminating power numerically. 

With regard to thi: methods now in use, 
I mean the specific gravity, the'quantity of 
oxygen neeessary for combustion, and the 
depth of shadow, the last is the only one in 
which we can place any confidence. As to 
the specific gravity, if the gas be pure, that 
is, free from carbonic acid and sulphuretted 
hydrogen, then the heavier it is the more 
likely is it to be bf high illuminating power; 
but this is not always the case: thus the 
specific gravity of olefiant gas and of carbonic 
oxide is the same, but the latter bums with 
a feeble blue flame, whereas the former gives 
forth a brilliant light. Now, suppose coal- 
gas to contain little of the heaiy hydro-car¬ 
bon, and alarge proportion of carbonic oxide, 
then the specific gravity may be such os to 
induce us to expect the illuminating power 
to be high, when in foot it is not. 

dihe same remark is applicable to the 
mode of testing by the' quantity of oxygen 
necessary for complete combustion. A gas 
with much olefiant will no doubt require 
much oxygen, this gas taking no les^ tium 
thrice its own bulk; but let us suppose a 
variety of gases to have the same proportion 
of olefiant or of neavy hydro-carbons, while 
the proportion of the other inflammable 
gases varies, winch, though they consume 
oxygen, give out little light during their 
combustion, and we shall find tl^ the 
amount of oxygen reqmred glyos no indka- 
tion whatever of the UlnuUnatiog power. 
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TliU'^, suppose the composition to be— 

Olefiant ... 13 13 13 

Carburetted hydrogen . 83 .65 51 • 

Carbonic oxide . . 4 14 8 

Hydrogen . . . 0 8 28 

100 100 100 

the first would require 207, the second 180, 
the third 159, of oxygen, yet the Dlnmi- 
nating power would ^ nearly the same in 
all. Suppo^g thq heavy hydro>carbons 
to vary, and even to become considerable, yet 
the quantity of oxygen may not be in pro¬ 
portion, owing to the hydrogen and carbonic 
oxide, which require only half of their bulk 
of that gas for combustion. The modj of 
ascertaining the illnminating power by the 
shadow is one in which we may place the 
utmost reliance, provided we bum the gases 
with the same kind of burners, and pay par¬ 
ticular attention to the cifcumstances affect¬ 
ing the appearance of the shadow; for it is 
well known that the colour of the shadow 
varies even from the same gas, when the 
flames from different burners are contrasted; 
betides, the reflection of light from sur¬ 
rounding objects will also occasion a dtffc'r- 
cnce. Great care is therefore necessary 
when conducting the trials in this way; and 
it requipgs nicely adjusted meters, and a 
regular pressure, so that the consumpt shall 
not vary during the performance of the ex¬ 
periment. 

The other method which I formerly re¬ 
commended is not liable to these fallacies. 
In tlie paper to which I have already al¬ 
luded the results of numerous trials are 
given, In which the illuminating power, as 
shown by the chlorine test, very nearly hgrees 
with those indicated by the photometric 
process; and these experiments were per¬ 
formed with every possible attention to the 
circumstapees likely to affect the result, to 
fw at they u>ert then hjunett. In a paper 
subsequently published by Drs. Christiwn 
and ^mer, the aoenracy of the chlorine 
test was called in question, partly because, 
when testing the gases by the photometric 
process, as pobted out by Rumford? due 
attention was not paid to the different cir¬ 
cumstances affecting the combustion, and 
partly owing to the opinion expres^ in 
paper by the authors, tiiat other ingre¬ 
dients than, olefiant exist in coal-gas, wmch 
afford light by their coenbnstion, and which 
are also condentible by chlorine. As to the 
latter objection it Is of little value, provided 
we find the results indicated by the ddorine 
test, to agree with the photometric one. 
With regaro to the latter, it must be admit¬ 
ted, that in some of the trials, where two 
gasM Were compared with each other, due 


attention was not pud to the height of the 
flame, and to the other eireumstanoes affect¬ 
ing the combustion, which, at the time that 
I was engaged in the enquiry, were not 
known to have an influence on the illumi¬ 
nating power. The influence of these has 
now betm folly investigated, and made known, 
in the paper by Drs. Christison and Turner, 
and also in that which I read to the Sodety 
in 1840. Since then, I have again had my 
attention drawn to the subject, and have had 
many opportunities of putting the chlorine 
method to the teat of Aperiment; and I 
must say that I am more and more inclined 
to put the most implicit confidence in it, 
not only as a very simple, but at the same 
time a correct method of ascertaining the 
comparative illuifiinating power. I trust 
the results of the trials will not be devoid 
of interest. 

In fixing the illuminating power of the 
gases by the shadow, two accurately adjusted 
meters were used, one for the one gas, the 
other for the other. Sometimes the gases 
were contrasted with each other; in which 
cose, similar burners, consuming the gas 
under the same circumstances, were em¬ 
ployed ; and with tlie view of securing acen- 
rJicy in the results, the burners were some¬ 
times changed from one gas to another; at 
other times, the light given by the gas was 
contrasted with that candles. The 
gases subjected to trial were sometimes those 
with which Edinburgh is at present supplied, 
sometimes Ij^tey were prepared by myself, in 
a small apparatus, with the view of having 
the illuminating power as varied as I could 
possibly obtain. 

It is well known that the quality of coal- 
gas, even when manufactured from the same 
kind of coal, depends much on the mode of 
manufacture; when slowly prepared, and 
Ifhon the same charge of coal is long sub¬ 
jected to heat, a laiger quantity of gas is 
given off, than when the time for the charge 
is shorter; but then the illnminating power is 
low, owing to the gas which is lastcvolved hav- 
ingvery little of the heavy hydro-carbons; and 
hence those companies who dispole of thrir 
coke to advantage, have, besides the quantity 
of gas to be got, another object in view, vis., 
the freeing of tiie coke from aU its gaseous 
ingredients, otherwise it is not considered 
viduable, indeed will not 6e purchased by 
, those in. the enstom of using it. It is this 
which, in addition to the differenq^ in the 
quality of the coal employed, makes aheh a 
difference between the quality of gas prepared 
in England and Scotland; for, as the coke 
from English caking-coal is moro prized 
than that from parrot-coal, whidi is ipuch 
used in Scotland, the English compenirs 
may generally be conridered not only os gas 
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compa&iea, bat also as coke companies, 
indeed derive a great deal of their profit 
fiom the coke. Hence, in judging of the 
price of gas, we must take into account its 
qualitj; and hence, I conceive, the import¬ 
ance of having an easy method of aaoertra- 
ing this, and of comparing different gases 
with ea(^ other. 

In the first series of experiments, the re¬ 
sults of which 1 am now to give, two gases, 
manufactured under different circumstances, 
were compared with the light afforded by a 
wax candle kept burning, as nearly as possi¬ 
ble with a uniform fiame; the gases being 
ccmsumed in jet burners with a 5-inch fiame. 
Taking the average of several trials, gas A 
gave a light as 2*16, compared to that of the 
wax-candle as 1; the condensation by chlorine 
was 15. Gas B, under similar circumstances, 
gave alight as 1*98; condensation by chlorine 
13, and 15 : 13 : : 2*16 : 1*86; by the 
di^w it was 1*98. 

In another trial with other gases the light 
was compared with that afforded by a tallow 
candle (short six.) Gas C, the light was as 
2*81, to that of the candle as 1; condensa¬ 
tion by chlorine 15. Gas D, the light was 
2 27, chlorine teat 12, 

and as 2*81 : 2*27 : : 11 :'8‘02 
and as 15 : 13 : . 1 : 8*00, 
which is a very close approximation. 

Two gases were next contrasted with each 
other being consumed with fish-tail burners. 
By the sh^ow tlie light for equal consumpt 
was 1 to *827, by the chlorine, 14 : 12, and 
as 14 : 12 : : 1 : *857. In ai&ther trial 
with the some burners, but with gases pre¬ 
pared at another time, the average of numer¬ 
ous trials by the photometric process, gave 
the result os 1 to *945; condensation by 
chlorine was 12*5 and 11*5, and as 12*5 : 
11*5 : : 1 : *92. 

With jets and with other gases, the results 
were by tibe shadow 1 to 1*185, and by 
chlorine 11 to l4, and 11 : 14 : .* 1 : 1*272. 
Here the approximation is not so close as in 
some of the others. 

The chlorine test was then tried with a 
gas, the iUnminating power of which was 
inferior to that of the preceding. The trial 
by the shadow wai^made at different distances, 
to secure accuracy. By the one the result 
was as 1 tp 1*347, by the other to 1*338, 
average 1 to 1*342. The condensation by 
chlorine was 10 and 14, which very nearly 
coinddes with the others. 

The results above stated, very nearly agree 
with each other. In one triid, however, 1 
found tlut they did not come so dose. By 
the shadow were 1 to 1*33, by the 
dtlorine 11 to 17, now as 11 : 17 : i 1 : 
1*64. 

In this instance the discordance may, 1 


think, be accounted for. It is wdl known 
that when the illuminating power of a gas is 
high, as when it is prepared by the decom- 
eposition of oil, it requires a burner with 
■malW apertures than those used for com¬ 
mon coal-gas, otherwise it is not oonsumed 
fo advantage. Now, in the experiment last 
recorded, in which the condensation by 
chlorine amounted to 17, a coal-gas jet was 
used, by which the gas would not give the 
same amount of light that it would have 
given, had a burner with smaller apertures 
been employed. Hen& the illuminating 
power indicated by the shadow does not 
come up to what most likely it would have 
been with a differently constructed burner. 
May not this exception prove the accuracy 
of the proposed test ? 

From what has now been said with regud 
to the test which I have proposed, I think 
we are warranted in placing implicit confi¬ 
dence in it, as a mems of inchoating the illu¬ 
minating power of coal-gas; indeed 1 have 
no hesitation in stating, foat when the trial 
is properly conducted, it leads to results 
more satisfactory than those given by the 
shadow; for it has this advantage, that while 
it is much more easily conducted, it points 
out the amount of light that ought to be 
afforded by one gas as compared with an¬ 
other ; whereas, unless all the diffe^nt cir¬ 
cumstances that affect the combustion of the 
gases are attended to, the results by the 
shadow will not be correct. One of them, 
in particular, is the kind of burner,—for 
when gas is rich in matter condensible by 
chlorine, and a common coal-gas burner is 
used, the illuminating power indicated by 
the shadow will, most probably, be below 
what it really is, owing to the burner not 
being adapted for the combustion of that 
peculiar kind of gas; and hence one of the 
advantages of the chlorine test. 

The process practised in the ex^riments 
I have detailed is, with a slight modification, 
the same as that formerly described. Two 
tubes of about half an incm in diameter, and 
12 inches long, of the same calibre, and 
graduated to 100 parts, are employed; into 
the one 50 ^rees of the gas under investi¬ 
gation are introduced, and afterwards into 
the other there are put 50 of. chlorine; the 
water of the trough being heated to 50, or 
thereabouts. Ihe coal-gas is tiimi trans¬ 
ferred into the dilorine, and tbq tube in¬ 
stantly covert with f, shade, to prevoit the 
action of the light. In the course of five 
minutes, the eondmisation is complete. 
Should only one graduated tube be used, tiie 
coal-gas must be measured first, and then 
put into another tube, after which the 
chlorine is measured, and the eoal>fm itwu^ 
for,if Qtiwnriae^apartofthio 
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oUoiiM woqM be absorbed by the water, 
daring its passage through it, and thus lead 
to variable results. As chlorine is absorbable 
by watw, a slight absorption takes place* 
during tiae continuanoe of the experiment. 
Before proceeding to any trials, it is therefore 
necessary to ascertaia the amount of this, and 
then to deduct it from the condensation oc¬ 
casioned by the action on the coal-gas. In 
the tube which I have used, 1 found the 
absorption to be exactly 1 degree for every 
five minutes, and ^rhich continues in the 
same ratio, after the action of the chlorine 
on the hydro-carbon is over. 1 have, there¬ 
fore, always deducted 1 degree for each five 
minutes, from the total loss, as indicated by 
the rise of the water in the tube. ^ As, how¬ 
ever, the action is over in five minut^, I 
have seldom continued the trial beyond that 
time, of course deducting 1 degree from the 
loss sustained. As chlorine and the conden¬ 
sible matter act on each other in equal 
volumes, a condensation of 10, when 50 of 
each are used, indicates ten per cent, of loss 
by the coal-gas. 

Should this method of ascertaining tiie 
illuminating power of gases be ultimately 
found to be correct, anol^r important result 
may follow its introduction into practice. 
If we can, by it, fix the illuminating power 
of one g|8 compared with that of another 
gas, the quality of which has been previously 
determined, and which is consumed with a 
burner that is known to burn it advantage¬ 
ously, and if the gas which we are subjecting 
to trial by the shadow test does not show 
such a high illuminating power as we are led 
to expect, from the known condensation by 
chlorine, the probability is, that the burners 
are not adapted for consuming the ga ad¬ 
vantageously, and hence the necessity of 
altering the apertures, till the power by the 
shadow is what it ought to be, according to 
the ehlori^p test. 

There is still another advantage attending 
the introduction of the cUorine test in ad¬ 
dition to those mentioned; it is the facility 
of comparing different gases with one an¬ 
other, when they cannot be brought toge¬ 
ther, so as to try them by the shadow. *The 
iUuminating power may be conadered just 
as the condensation by ddorine, and thus, 
then, we may state it numenea/fp. Thus 
taking a coal-gas having only 1 per cmt. of 
matter condensible by c^rine, its illuminat- 
ing power may be considered as unity^ and 
all others woidd be as the per eentage ef 
eondeneation. Hence, also, the illuminating 
power of gases may be ascertained as com¬ 
pared with other sources of light. 

It is evident from what has been said, 
that, in finding the value of a gas as compared 
withr other sources of light, attention must 


be paid to the qwdity of the gas; a dreum- 
stance which by many has been to^ly dis¬ 
regarded, and hence the very discordant re¬ 
sults which have been obtained. In com¬ 
paring the ga^by the shadow pven by other 
lights, we must in fact not only attend to 
the different circumstances affecting the com¬ 
bustion ; we must also at each tried ascertain 
the amount s>f condensation by chlorine; for 
the> quality of a gas manufactured on different 
days, at the same place will be found to vary 
considerably. In the trials 1 am now 'to 
state, made with the view df finding the com¬ 
parative expense of light as got from candles, 
oil, &c., 1 have uniformly kept this in view; 
and by doing so, we are enabled to judge of 
the expense, not only in this town, but also 
in other places, provided, of course, we know 
the illuminating power of the gas by the 
chlorine test. 

Tlie first series of experiments were those 
with candles, of which ten different kinds 
were tried. Tallow single wick, tallow dou¬ 
ble wick, cocoa, palm, composite, margerine, 
diaphane, composition, spermaceti, wax,— 
all short sixes. 

Tidlow .—^Very different statements have 
been given of the illuminating power of 
coal-gas as Compared with that from tallow 
candles, and which has been accounted for 
by the difficulty of getting the light from 
the candle to be uniform; the chief cause of 
the discordance is, however, more probably 
the difference in the quality of gases manu¬ 
factured at Afferent places. In conducting 
my trials, I have paid due attention to (he 
former;- trying the candles at different times, 
so as to have a wick of various lengths. The 
standard gas light, in all the trials, was a jet 
bdming under a uniform pressure, with a 
flame of five inches, and consuming exactly 
one foot per hour. 

, From numerous trials, I found that the 
tallow (single wick, short-six). when com¬ 
pared with the gas, and taking the average 
of all the trials, was as 1 to 3*75. A short- 
six will be found, when properly snuffed, to 
last for six hours, or very nearly so; and 
supposing candles to be 7| per potnd, then 
the cost for each candle is 5 farthings. Snp- 
pose the gas to cost 8s. 4d. *per 1000 feet,* 
then 6 feet will cost 2^ farthings, or very 
nearly so; accordingly, for half the expense, 
3*75 times the amount of light is obtained; 
in other words, for the same light, the ex¬ 
pense of tallow cmndles is 7|- times that of 
gas. The gas I employed in these trials 
contained, on an average, 12 per cent, of 
condensible matter. Should the gas contain 

* I have taken tbii aa being easy for ealoulatlon.' 
It Is not far from the price of gaa in Ediaborgh, and 
in other towns in the nrighbourhood of the coid. 
dlatriets. 
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more or leu. then the comparatiTe expeiue 
wonld be greater or leu, joat according to 
the quantity. In Edinburgh I have found 
the chlorine tut to indicate from 11 to 14, 
and 15, very rarely is it up to the latter; of 
late, I have randy found it to go beyond 13. 
Considering the foregoing ulculation, u 
applying to the gqa now supplied to Edin¬ 
burgh, and presuming it to contain 12 per 
cent, of matter condensible by chlorine, then 
the expenw of tallow undlu is 7^ times 
gruter for tht same tight, than that of gu 
consumed by jet bfumers. 

In England, wrhere the gas is gnaerally 
mann&etnred from English caking-coal, the 
illuminating power is inferior to that of gas 
got from parrot-coal, or from a mixture of 
it and common Scotch coal. Now, suppose 
the price of the gu the ume, and that the 
condenmtion by chlorine amounts to C, then 
the comparatiTe expense of candles and of 
gas for the same light would be 3*75 to 1. 

Similar trials were made with the other 
candlm mentioned. 

DosAls-wieked Mlov, Is. per pound.—- 
This candle bums for 5^ hours, at a cost of 
8 farthings; the light, compared to that of 
the jet is u 1 to 2*1, making the expense 
08 7*1 to 1. This candle hu tKb advantage 
of not requiring to be snuffed. 

Cbeoa undle, lid. per pound, will bum 
for nine hours, at a cost of 7*3 farthings; 
the-light, compared to the jet, is u 1 to 3*6, 
or the ume as that of the common tallow 
candle; thus, making the expensf as. 7*3 to 1. 

Palm candle. Is. 2d. per pound, will bum 
for 6*6 hours, expenu 9*3 farthing8,4ight 1 
to 3, expenw u 10*5 to 1. 

dangpoaite, Is. Id. per pound, lasts for 
right hours, expenw 8*6 farthings, light 1 
to 3, ejqpense 8 to 1. 

DtqpAuue (French), Is. 8d., will last 6.6 
hours, at a cost of 13*3 &rthinga, light 1 tq 
S^penw 15:1 to 1. 

Margcrkte, nearly in every respect, the 
same as diaptoe. 

Spermaceti, 2s. 6d. per pound, will bum 
for right hours, cost 20 farthings, light 1 to 
2*6, expenw os 16*2 to 1. 

Qm^oeitUm candle the ume. 

Waa, 2s. 6d.,^ums nine hours, cost 20 
farthings, light as 1 -to 2*6, expenw, there¬ 
fore, as 14*4 to 1. 

Thus the tallowe, with the exception of 
the palm, are nurly of the ume comparative 
expenw, light for light: the eompoeition is 
a very little more expensive, the others are 
more then double the expenw. 

In the foregoing calculations, I have sup¬ 
posed the gas to be consumed by jetsbut 
I have alr^y shown in the paper read be¬ 
fore the Society, and published in its Trans¬ 
actions for 1840, that this is the least profit¬ 


able method of burning it. For egual eon- 
eumpte, the light given by other burners is 
mu^ greater; thus, taking the jet as 100, 
*that from a fish-tail is 140, from the bat¬ 
wing 160, and from a properly constructed 
argand 180. Accordingly, by consuming 
the gas with thesq, the comparative expenw 
will be still farther teduced. The following 
table gives the comparative light and ex¬ 
pense, according to the kind of burner used. 

In conducting experiments with tiie view 
of ascertaining the illuminating power of oil, 
compared with that of gas, I used argand 
oil-lamps of the common oonstraction, and 
also others with contrivances adapted to 
them, which have been lately recommended 
for ^creasing the light. The first trials 
were made with tperm oil, the cost of which, 
at the time the trials were made, was 9«. 8d. 
per gallon, that is, la. 24 d. per pint. It 
was burned in a common argand, consuming 
the oil under the hiost favourable rircum- 
stances. In endeavouring to fix the illumi¬ 
nating power, I contrasted it with an argand 
gas burner, having forty-two holes, and con¬ 
suming 3 feet per hour. I found, however, 
considerable difficulty in coming to accurate 
redblts, partly from the variation in the 
flame of the oil, partly also from the dif¬ 
ference in the appearance of the shadow. 
Six trials were made at different t^es, and 
with the lights at different distances. IHiew 
varied from 2 to 2*4, taking the oil as I. 
The average of the different trials gave 2*35. 
A pint of oil was found to burn 14 hours, 
at a cost of 144d.; the consumpt of gas for 
the some time (3 x 14) was 42 feet, at an 
expense of A\d„ but the light was as 2*25 
to 1. The comparative expenw, therefore, 
light for light, would be as 144d. x 2*25 to 
4id.; that is, as 8 to 1, or very neariy so. 

Rectified tohate oil was next tried, the 
cost of whirii was 4a. 8<f. per gallon. A 
pint, when consumed under the mqst fkvonr- 
able circumstances, was found to bum 12 
hours; and contrasted with the gas argand 
as before, the light was as 1 to 2*54. The 
cost of oil was Id., tliat of gas for the same 
time was 3^., but the light was as 1 to 
2*54 f the expense was, therefore, for the 
same light, as 7d. x 2*54 to 34d.; that is, 
5 to 1. 

In the preceding trials the ml was con¬ 
sumed in a common aigond, due attention 
bring paid to the different rircumstances af¬ 
fecting the consumpt, such os the kind of 
wick, the height of flame, &e. The next 
trial was made with the lamp lately intro¬ 
duced under the name of eotor hmyt. In 
this a cylinder surrounds that containing tbe 
wick, with the upper part bent inwards, so 
that tho aperture being contracted, the cur¬ 
rent of air that passes up between the one 



In the ahore calculations, no allowance is made for outlay in gas^fittings, &c.» &e* 
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cylinder and the other, atriking against tiie 
horizontal part of die outer one, causes a 
contraction and lengthening of the flame; a 
longer and narrower glass chimney is at the 
same time required. Hie advantages said 
to attend the use of this construction of 
burner, are, that an oil of inferior quality 
may be used, while at the same time the 
light is greatly increased. ^ ^ ^ 

The soiar lamp, containing tolar oiV, with 
a flame as high as could be got to be steady, 
nfi.1 without smoke, was contrasted with the 
gas argand as befofle, burning three feet per 
hour. On comparing the lights, and taking 
the average of numerous trials, conducted at 
diflerent distances, and when the wick was 
in Afferent conditions, they were as 0*98 to 
1; so very nearly equal that we may con¬ 
sider them as so. The oil, per gallon, costs 
3s. 8d.; a pint was found to bum eight 
hours, or very nearly so, at a cost of 5'j^. 
The gas required for the same time is 24, or 
S:>.y 25 feet, which would cost 2j|d.; Becom¬ 
ingly, the expense is rather more than twice, 
f)i' say twice, that of the gas. 

xo ascertain whether or not there is any 
saving by uring the apparatus adapted to the 
solar lamp, the solar oil was consumed with 
a solar wick in the same argand*with which 
the trials with the sperm and whale oils were 
made, and the light, as before, was contrasted 
with the argand, burning three feet per hour. 
The light and the consumpt of oil were 
found to be the same as with the other oils. 
The cost of the solar oil per pi(it is 5j^., 
that of the whale oil 7d .; accordingly the 
expense is as the cost of the oils. It has been 
already stated, that by using the solar appa¬ 
ratus, the oil gave a light equal to that from 
an argand consuming three feet per hour, 
and the pint of oil will last for eight 
hours; the expense is therefore as 2^. to 
5^., or say Id. to 2d. Now when the solar, 
oil was burned in the common argand, and 
contrasted with the gas argand, the light was 
as 1 to 2*54. As the oil lasted for twelve 


hours, the cost of gas for fliat time would 
be S^d., or very nearly so. The oompara- 
tive expense was tiierefore as 6^. x 2*54 
to 3^.; that is, as 3*98 to 1; whereas, by 
tiie solar lamp, it was only as 2 to 1; thus 
mfcltifig a saving by the use of the solar 
lamp of nearly one-half of the expense. 
This peculiar construction of lamp is there¬ 
fore a very great improvement; for not 
only is there a saving in expense in the out¬ 
lay for oil, but for the lighting of large apart¬ 
ments a smaller number ,of limps is Required 
than when common organds are employed. 

Naphtha. — This article has been lately 
recommended as an economical source of 
light. Though naphtha gives a beautiful 
and steady light, yet it emits an offensive 
smell, and unless cautioudy burned, is very 
liable to smoke; the slightest blast against 
the flame causing dense black smoke instant¬ 
ly to appear. appearance of the shadow 

is BO different from*'that from coal-gas, that 
it is not easy to fix their illuminating power 
and consequent comparative expense. In 
the experiments I have performed, I used 
the gas-argand as before, consuming 4 feet 
per hour. The naphtha-lamp had a wick of 
4 iflehes in breadth, and burned with a flame 
of about half an inch in height. In one 
trii#I made the illuminating power of the 
flames, as naphtha 1 to gas 4*233; uumotiier, 
they were as 1 to 4*239 ;—giving an aver¬ 
age of 1 to 4*236. The consumpt of naph¬ 
tha was a pint in 24 hours, at a cost of 3t. 
6<f. per gallon, that is 5^d. per pint. The 
gas for Ihe same time would be 24, or say 
25 X 4 — 100—^that is lOd.; but the light 
was as 4*236 to 1—therefore the compara¬ 
tive expense comes to be as 2*2 to 1, or very 
nearly * 80 . Suppose that 1 have overrated 
the illuminating power of the gas os com¬ 
pared with that of the naphtim, say, that 
instead of 4*236, it was about 4, this would 
reduce the cost of the latter, and thus make 
the comparative expense as about 2 to 1. 


Tahlo ahowinp the Oonsutap/ion and Btpetue qf Oils, and qf Gat, in Arganda, iurtd^ 
• three/eet per hour. 


• 1 

oils per Pint. 

Pint 

burns 

Hours. 

Light' 
of gas 
compared 
with oils 
as 1, 

_fs , ■ ■■ ■. 

Cost In fluthlngs 
of 

Comparative Ex¬ 
pense for equal 
lights. 

\ Compara¬ 
tive Ex¬ 
pense of 
(Mis for 
equal 
Lights. 

. 

1 



Gas. 

00. 

Gsi. 

oil. 


Sperm in Argand. ' 

14 

2*35 

17 

58 

1 

8 

' 4 

Whale ditto . i 

12 

2*54 

14 

28 

1 

5 

2*5 

Solar cfltto ...... 

12 

2*54' 

14 

22 

1 

3*98 

1 1*99 

Solar in SoWr . .. 

' 8 

r 


22 

. 1 

2 

1 

Naplitba lamp . . 

. 24 

, 3;ir 

40 

*21 

1 

2 

1 
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TMt OompwratiM Ettpenu JAgM from deferent SourcM s Coat-Oa» oowfojn- 

ing \2per cent, matter eondeneible bg ChXorine, taken ae tmilg. 


ArgandGas . 

Fish Tail . 

Single Jet . 

100 
1-40 • 
1-80 

Fish Tail 

• e 

1*00 

1*40 

Jet 

1*00 

Solar Lamp. 

2*00 

a • 

1*55 

a a 

1*11 

Naphtha. 

2*00 

• e 

1*55 

a a 

1*11 

Solar Oil in common Aigand .. 

3*98 

• • 

2*84 

a a 

2*21 

Whale Oil ditto 

5*00 

• • 

•3*88 

a a 

2*77 

Sperm ditto 

8*00 

• • 

6*22 

a • 

4*41 

Tallow Candle (two wicks) .... 

12*7 

• a 

10*0 

a a 

7*18 

Cocoa Candle- .. 

13*1 

e a 

10*2 

■ a 

7*33 

Tallow ditto (one wick) . 

13*5 

a a 

10*5 

• 

a a 

7*50 

Composite . 

14*5 

• a 

11*3 

a a 

8*12 

Palm ... 

18-9 

a a 

14*7 

a a 

10*5 

Wax . 

25*9 

a m 

20*1 

a a 

14*4 

Diaphane ... 

27*1 

a a 

21*1 

a a 

15*1 

Margerine . 

Slb‘4 

a a 

22*6 

a a 

15*6 

Spermaceti . 

29*2 

a a 

22*7 

a a 

16*2 

Composition. 

29*2 

a a 

22*7 

a a 

16*2 


MR. BADDBIiET’g IMPROTBUBNT IN PIRB-ENGINRS.—[SRB PAGR 364.] 


Sir,—^An ** Old Subscriber,** in your last 
Number (page 474), questions the propriety 
or advanl^ of an improvement which 1 
recently suggested to be made in fire-engine<), 
in order to remedy the inconvenient effects 
of ot« f'nerftA. 

Your correspondent seems to deny that 
the incontinences complained of are due to 
OM inertia, and states that, *' the evil gene- 
rally originates from the unsound state of 
the cock, feed or suction pipe, particularly 
when more than one length is on, which 
admits a portion of air through the seams, 
joints, &c.; yet not suf&cientto prevent the 
engine fetching, or diarging itself at first.** 

To this view of the case I reply tha^ the 
engines referred to have no auetion-eoek: 
this piece of apparatus being dispensed with 
from its great liability to derangement; and 
moreover, that the phenomenon I have de¬ 
scribed, oedUrs when a single length of suc¬ 
tion hose is employed, and that a perfectly 
sound one.* Supposing, however, that the 
evil really orifi^t^ in the way your corres¬ 
pondent states, from the engine having no 
suction coqk, hie remedy could not be ap¬ 
plied, and therefore my suggested improve¬ 
ment would come in very h-propos. The 
case, however, is really otherwise, as your 
correspondent has evidently yet to leam. 
That an effect somewhat sinular, though not 
in reality identical, takes place in working 
old and dilapidated «agifles,f as stated by 

* The suotlon pipes, as well as the delivery hose 
of the best description, are now all riveted, and 
therefore cannot leak at the seams. 

t The evil in this ease oeeura without the hose 
being in an elevated position, and therefore Is cer-, 
tainlvnot attributable to the ^ iuerttm.id tte water 
column. 


** An Old Subscriber,** I am well aware, 
and 1 beg to point out to him that the addi¬ 
tion to the engine, which he affects to des¬ 
pise, is by far the beat and easiest remedy 
he could resort to. 

This present practice of pumping the en¬ 
gine-cistern half fiill of water, previoHS to 
discharging any an the flre ,—^that is, at the 
commencement of a fire, when every minute 
is invaluable,—is a wretched misappropria¬ 
tion of time and labour when minutes are of 
fitr greater importance than hours would be 
at a later period. Let us suppose that his 
engine is fitted with a cock, as I have sug¬ 
gested, only opening into, instead of beneatii 
tiia cistern. The engine is brought to a fire, 
and is set to work upon it direct; after a 
while the engine stops, the air enters the 
barrds, but &e cock having been opened, 
the watm is discharged from the elevated hose 
into the rastem of the engine. When it is 
again required to **go on,** the engine 
fetdies’* as at first; but diould it from 
some cause or other faU to do so, the ** prac¬ 
tical fireman*' can then resort to hig remedy 
by manoeuvring the suction-cock, and so 
effect his object without the previous loss of 
time or water. 

From this view of the matter it fi>llow8, 
that whether the stoppage arises from the 
vie inertia, or the unsound state of the ma- 
diinery, the remedy 1 have suggested is 
equally applicable in either case. 

I repain, Sir, 

Yours respectfitUf,' 

Wm. Basmut. - 

• *'► ' ' ' 

M,'AUkqd-sticet, Idiagtim. \ 

• Novoofoarie, 184S. 
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THB CLKANSINO OF WATER PIPES. 

Sir,—^Yonr correspondent ** J. Cole,” 
seems rather inclined to be focetious con¬ 
cerning a certain point in my last, 'while at 
the same time he ezultingly points his anta¬ 
gonist, Mr. Baddeley, to a fact which faTOors 
his own side of the question. I would ven¬ 
ture, however, to suggest to Mr. C., that he 
or Mr. Stuckey can supply tbd dealers to 
whom he alludes with an excuse, which 
certainly would not break down so soon as 
that, whiidi he is so benevolent as to discover 
for diem in my communication. ” Our tea^ 
MadtaUf eannof be douejwiice to unices the 
tnater hoe been filtered according to Mr, 
Stuckeg*s plan. The absence of carbonic 
acid-gas causes a bad fiavour to appear 
prominent, and till you can obtain Stuckey’s 
water you will not have good tea.” This 
would serve “ Mr. S.” by enlisting a very 
impoitant body on his side, viz. the old 
ntaids. 

However, to be serious: I know the de- 
tailsv^f Mr. Stuckey’s process; it may be 
good, it may be absolutely perfect; but 1 
merely point out that even if the water left 
the reservoir in a pure state it would not 
reach the consumer in equal pe^ection, be¬ 
cause in many cases it would pass through a 
great length of dirty and corroded pipes. 

It is the besetting failuiu of inventors, 
that they cannot judge impartialiy. Their 
own invention is in their eyes the perfect one 
to the disparagement of every other. Mr. 
Stuckey has, T think, fallen into d;is error by 
condemning all small filters. There is one 
construction of small filter, which does not 
destroy the carbonic add to die extent spoken 
of by Mr. S. if it does at all. 1 believe that 
using charcoal as one of the filtering mediums 
obviates the defect wliidi he speaks of. 

However, 1 hope that Mr. S. does not 
mean to say, that because a substance oB 
fluid may become putrid by lapse of time, 
it diercfore is injurious to cat that substance 
or drink that fluid, before it putrefies; or 
else his objection would apply to beef, or 
mutton, &c. 

With dost sincere good wishes for the 
success of Mr. Stuckey or any one else, who 
may be the means of supplying the public 
with better water, 

1 rmain, yours truly, 

W. H. 

8 t. John^trect-ioad. 


THE MBOBAMICa* ALMANACK, AMD XM- 

gimberB* year-book, for 1843. 

The last year’s number of this popular 
and useful almanack, was full to overflowing 
with articles on the bread and cheese ques¬ 
tions whidi then occupied, and still uidHr- 


tnnatdy occupy, so much of the public 
mind—the Com Laws—the Sugar Duties— 
tteRateofWnges, &e.; the present is more 
largdy devoted to matters of a media nic a l 
and engineering description, and will not, on 
that account, wo apprehend, be less accept¬ 
able, or less useful to the generalitjr of our 
readers. We have first, a well-clasrified list 
of all the Patents for new inventions granted 
during the past year, with a good digest of 
the New Designs Re^stration Act, and 
instractious for registermg. Two interesting 
articles follow, on (Mr. Smith of Deanston’s) 
improvements in the constraction of' fac¬ 
tories, and on the internal regulation of the 
same, so far as regards payment of wages— 
use of stimulants at work—dress of workmen, 
&c. 'The substance of the late parliamentary 
report on the state of labour in our coal and 
other mines is then given, with an abstract 
of Iiord Ashley’s excellent Act, for the 
abolition of femalu and infant labour. A 
number of valuable scientific tables next 
present themselves, among which we must 
notice with partienbr approbation a Table 
of the comparative strength and other pro¬ 
perties of British irons, a Table of ap- 
prtflred proportions of stationary steam- 
engines, a Table of the velocities of steam- 
engines, (compiled from a larger Table of 
the late lamented Samuel Seawar^ Esq.), 
and a Table of the proportions wmich the 
journals of first movers should bear to 
engine-power and speed. The Admiralty* 
regulations respecting the examination, ap¬ 
pointments, &c. of engineers in the Royal 
Steam Navy are given at length, and a very 
complete statement of the number and ton¬ 
nage of Britidi shipping, including steamers 
as weH as sailing vessels. From the mis¬ 
cellaneous articles, whidi are of a more 
quotable description than the rest, we se¬ 
lect the following article on the Elements, 
as an example of the new and usej^ul sort of 
information which the work contains. 

TBS ELEMENTS. 

V Anciently it was thought there were bu t 
four elements or dmplc bodies, namely, 
earthlr fire, air, and watea; the idehemists 
reduced these to three—suit, sulphur, and 
mercury, to which Faracdsus added two 
more, which he called phlegm and esqntt 
mortumn (the water and earth of tiie more 
ancient philosophers). Modem diemistry 
has completely overthrown the whole of 
these theories, and shown Us not only that 
all the elementary bodies' of the olden time 
are mere compounds, but that instead of 
four, or three, or five, the number of simple 
bodies is at least fifty-four. By simple 
bodies, Ifowever, the reader must understand 
only bodies whi^ chemical analysis has not 
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yet been able farther to divide or decom¬ 
pose ; for it does not necessarily follow, be¬ 
cause they have not been as yet deenmpo^M 
that they are actually nndecomposable. tue 
following is a list of these simple subatances 
at the present time 


Oxygen 

Hydrogen 

Nitrogen 

Chlorino 

Iodine 

Bromine 

Fluorine 

Sulphur 

Phosphorus 

Selenium 

Carbon 

Boron 

Silicinm 

Potassium 

Sodium 

Lithium 

Aluminum 

Calcium 

Magnesium 

Barium 

Strontium 

Qlueinum 

Zirconium 

ThoriuQ 

Yttrium 

Antimony 

Arsenic 


Bismuth 

Cadmium 

Cermium 

Chromium 

^ Cobalt 

* Columbinm 
Copper 
Gold 
Iridium 
Iron 
Lead 

Manganese 

Mercury 

Molybdenum 

Nickel 

Osmium 

Palladium 

Platinum 

Rhodium 

Silver 

Tellnrium 

Tin 

Titanium 

• Tungsten 
Van^ium 
Uranium 
Zink 


Although the simple or undeoompoaed 
bodies are so numerous, the great bulk of 
the vegetable world is composed but of three 
—oxygen, hydrogen, and carbon, and the 
animal world of the same three, with the 
addition of nitrogen. It has beeuTurther 
calculated, that one half the habitable world 
is made up of oxygen alone, for besides the 
important port which it plays in the vegetable 
and aninyd kingdoms, it forms half of all the 
water of the globe, about one fourth of its 
atmosphere, and enters more or less into 
the composition of every earth and stone." 


TRI SMOKB MUISANCB AS IT WAS AND IS. 

We extract the following very pertinent 
observations on tins subject from Mr. J. Har¬ 
rison Curtis's recently pubUriied work, 
‘' ■The Preservation of Health." 

" That an abundant^upply of pure ur is 
indiqienaable to the eiqoyment of health, 
sad it is a truth universally admitted in 
words, but, like many other truths, this is 
wofuUy diaregarded in practiiM. To how 
large a proportionof the inhabitants of Lon¬ 
don, far instance, is this neeessaiy of lifs 
deniedi Hemmed in closely on all sides by 
brick walls, they scarcely ever fe^ the breexe 


blowing freely on their checks; and the at¬ 
mosphere is impregnated with, and vitiated 
by, a thousand different exhalations and 
fumes, which render it more capable of still 
farther corrupting the blood than of con¬ 
ducing to its purification. It is nearly ^0 
years ago since a similar complaint was 
made by thp well-known John Evelyn, at a 
time when the evil cannot have been at aU 
comparable in magnitude to what it now is. 

Speaking of tiie situation of London, he 
says“ Wo shall every jrayfinde'it to have 
been consulted with all imaginable advan¬ 
tages, not onely in relation to profit, but to 
health and pleasure; and that if there be any 
thing which seems to impeach the two last 
transcendencies, it will be found to be but 
something extrinsecal and accidental onely, 
which naturally does not concern the pbmQ 
at all, but which may very easily be re¬ 
formed, without any the least inconveni¬ 
ence.” 

And again, a little further on: ” But I 
will infer, that if this goodly dty justly 
challenges wlut is her due, and merits all 
that con be stud to reinforce her praises and 
give her title, she is to be relieved from that 
which renders her less healthy, really offends 
her, and which darkens and eclipses all her 
otlier attributes. And what is all this but 
that hellish and dismal cloud of eea-coaf, 
which is not only perpetually imminent over 
her head, but so universally mixed with the 
otherwise wholesome and excellent dr, that 
her inhabiAots breathe nothing but an Impure 
and thufic mist, accompanied with a ftillgi- 
nous amd filthy vapour, which rendera them 
obnoxious to a thousand iucouveniencies, 
corrupting the lungs, and disordering the 
entire habits of their bodies; so that ca¬ 
tarrhs, phthisicks, coughs, and consump¬ 
tions, rage more in this one city than in the 
*whole earth beside.” 

In confirmation of this lost assertion, hs 
afterwards asks, ”ls there under heaven 
such coughing and snuffing to be heard as in 
London churches, and assemblies of people, 
where the barking and spitting da 
and most importunate ?” 

He gives the foUowinff corroboration of 
his opinion os to the ddeterions effects of 
the "sea-cod” smoke upon the dr of the 
metropolis” Not to be forgotten is that 
which was by many observed, that in the 
year when Newcastle was toieg^ and 
blocked up in our late wars” (the civil war 
between Charles tiie First and the Portia- 
ment), *' so as through the great dearth and 
scarcity of codes, those famous works, (I. e. 
factories, &o. &c.), many of them were eitW 
left off, or spent but few codes in compari¬ 
son to what they now use; divers 
and Orchards, planted even in the very heart 
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of London (an, in particular, my Lord Mar- 
qncaseof Hertford’s, in the Strand, my Lord 
Bridgewater’s, and some others about Bar¬ 
bican), were observed to bear such plentiful 
and infinite quantities of firuit, as they never 
produced the like cither before or since, 
to their great astonishment; but it was by 
the owners rightly imputed to the penury of 
coales, bud the little smoake which they took 
notice to infisst them that year. For there 
is a virtue in the air to penetrate, alter, 
nourish, yea, and r to multiply, plants and 
fruits, without which no vegetable oould 
possibly thrive.”* 

” As a remedy for these evils, he proposes a 
legislative measure for compelling the removal 
of all such establishments to some distance 
from town. It is much to be regretted that 
this proposal was neglected; for the evil has 
so grown upon us, that its remedy seems al¬ 
most impossible, at least by the measure 
which he suggested. The advance of sci¬ 
ence, however, has put other and more sim¬ 
ple means within our power for removing or 
abating the nuisance in question ; all tliat is 
necessary, is an act compelling all factories, 
breweries, gas-works, e/ hoc genua omne, to 
consume the smoke which they generate, and 
not to pollute the vital element with their 
refuse. 

” This measure I conceive to be of the ut¬ 
most importance, and essential to the success 
of any other plans for improving the public 
health. Pai^ks, and other places of public 
resort and amusement, derive thd chM part 
of their utility from furnishing opportunities 
and inducements for exercise in the open 
air; but if that air be tainted and rendered 
unwholesome, this becomes an evil rather 
than a good. 

” The means to which I allude as enabling 
us to get rid of the nuisance in question, is 
the patent smokeless or argand furnace of 
Charles Wye Williams, Esq., which is an in¬ 
vention of considerable importance. Mr. 
Williams is author of an elaborate treatise 
on the ‘ Combustion of Coal and Preventioo 
of Smoke,!, chemically and practically consi¬ 
dered ;’ in which he gives an excellent ex- 
positipn of the chemical theory of combus¬ 
tion, and ascertains the mechanical arrange¬ 
ments that are best calculated to bum with 
the greatest effect on the grate-bars the car¬ 
bonaceous fuel and its gaseous products. To 
the improper and imperfect combustion of 
the latter are to be attributed those thick 
fuliginous particles which, in the form of 


* “ FumiAigium; or, the Inconvenicncle of the 
Aetaod Smoak of London dissipated: together with 
some Remedies humbly proposed to hLs Sacred 
lllOestte and to the Paruament now assembled. 
Lradon, ISSl.” 


smoke, contaminate our atmosphere. Mr. 
Williams’s agents, Messrs. Dircks and Co., 
of Manchester, have built a specimen furnace 
in that town for public inspection, and they 
have informed me that it has been visited by 
several of the nobility, as well as by the 
most intelligent engineers and manufacturers 
in that district. The novelty of this inven¬ 
tion is, that the coals are burnt on the large 
scale of common engine-boiler furnaces 
without produdng smoke; so that, as has 
been stated, there is literally no smoke to 
bum ; and, indeed, Mr. Williams in his 
work ably and most scientifically combats 
the opinion^,that ‘ smoke’ can be iumf, 
that is, with'heat-giving effect; and on this 
he gfounds the want of success that has at¬ 
tended ‘smoke-burning’ inventions gene¬ 
rally for the last 25 years. Mr. Williams’s 
may be called a system of prevention, and 
depends on a chemi'wl knowledge of the due 
quantity of air requisite for combustion, and 
Ac best mode of regulating its admission. 
This plan is in use in many large establish¬ 
ments and public works, especially in Man¬ 
chester and Liverpool, and has met with the 
approbation of several of the'most distin¬ 
guished chemists and civil engineers—among 
others, of Professor Brande, Dr. Ure, Dr. 
Kane, Dr. Brett, Mr. Parkes, &c. 


ABBTKAOTS OF 8FBCIFICATION8 OF XNOI.ISH 
PATENTS RECENTLY ENROLLED. 

F. P. Walker, of Manchester, Coal 
Merchant, Jbr certain improvementa in 
the mqptffiicture ofcandlea, eandleatickay or 
eandie-holdera, and in the apparalm con~ 
nected therewith. Patent granted. May 9, 
1842. 

The first of these improvements consists 
ill making candles, either of an oval or cir¬ 
cular shape, with three or more wicks, so 
that, when lighted, the flame shall have the 
appearance of what is commonly called the 
“ bat’s-wing;” and be also much brighter, 
and more intense, than the light furnished 
by separate candles. 

A second improvement consists in making 
the candlestick round on the inside, but of 
an oval form inside. 

A third improvement consists in making 
the candle-holder lar^e enough to receive a 
candle of any size ordinarily made, but in¬ 
serting in the tube a vertical rod, with a 
screw at the top and a semicircular piece of 
brass at the bottom, with a screw b^ind, so 
that, by taming the screw, the semidrculor 
piece of brass shall press the candle against 
the of the tube, and thereby render the 
candle steady. 
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JoSN MH.TlLI.Br or UrPBB Hablbt- 
BTBBBTr EaaiTiRB, foT cvrtain improve- 
mevit in propeUinff veueU. Patent granted , 
May 9r 1842. 

The first of these improvements is re¬ 
presented in the following diagram. 



A is the shaft or axle; B the arms of 
the wheel, to the extremities of which are 
fixed two propellers, or boards, C C, sus¬ 
pended on swivel centres at * s. The lower 
ends of the propellers or boards C are 
weighted, so as to cause them to as8ume,when 
in the water, a vertical position. At one 
extremity of the arm B is shown one mode 
of determining the angle at which the pro- 
pdler C sl5>uld rise from the water, and at 
the end of the other arm B^ is represented 
the method of regulating the action of the 
propeller C. The propeller C is attached 
to a chdn a^jnsted to a suitable length, ao 
as to cause toe propeller to rise fronP the 
water at the angle of 90‘’, and not to reci¬ 
procate, or swing about. The other mode 
is simihur in principle, only that an iron arc 
of a drcle, with hooked extremities, is made 
use of, insteadof the chain, to keep the pro¬ 
peller at an angle of 90” when leaving the 
water. 

A second improvement oonsistB in em¬ 
ploying a fixed propeller-shaft or axle, with 
revolving aims, which can be shipped or un¬ 
shipped at pleasure. 

The third and last improvement oonsiatB 
9^ a lever fixed to,the aids of the vessd, 
Mving it one end B paddle revtdviog im its 


axis, and which can be easily atow^ away 
when the vessel has a fair wind. 

The claim is, 1. To paddles or floats re¬ 
gulated by the chain or arc. 

2. To the fixed propeller-shaft, or axe, 
with movable arms. 

3. To the side lever, with paddle attached. 

John Bi^nnbtt Lawxs, or Rotham- 

STKD, IN THB CoUNTY OF HXBTronD, 
BsaoiRB, far certain improvemente in ma- 
nuree. ^ May 23, 1842. 

Bones, bone-ash, bonp-dust, and other 
phosphoritic substances have been before 
now employed as manures, but always in a 
chemically undecomposed state, whereby 
their action on the soils to which they have 
been applied has been tardy and imperfect. 
It is well known, for example, that, in the 
case of a large proportion of the soils of tois 
country, the application of bone-dust is of 
no utility in producing crops of turnips, on 
account of toe slow decomposition of the 
bone-dust in the soil, and toe consequent 
exposure of toe young plant, for a long pe¬ 
riod, to the ravages of ^ turnip-fly. The 
present improvements are founded on an in¬ 
telligent observation of these facts, and ap- 
Iiear to be of more than ordinary importance 
to the agricultural interest. Generally, they 
may be described as consisting in decoin- 
posing the- bones, bone-ash, bone-dust, and 
othm' phosphoritic substances, previoue to 
using them for the purposes of manure, by 
the following process. The inventor mixes 
with the bdhes, bone-ash, or bone-dust, or 
with apatite, or phosphorite, or any otoer 
substance containing phosphoric acid, a 
quantity of sulphuric acid, just sufficient to 
set free as much phosphoric acid as will hold 
in solution the undecomposed phosphate of 
lime, whereby the free phosphoric acid is 
enabled to unite itself at once with the va¬ 
rious alkaline earths contained in the.soU, 
and the undecomposed phosphate of lime is 
left in a state of division, far greater than 
con be effectetl by any mechanical means. 
In the case of soils deficient in any particu¬ 
lar alkali, as potass, or soda, or giagnesia, 
or ammonia, toe patentee recommends the* 
use of a manure compounded of a mixture 
of phosphoric acid with the particular alkali 
required, as potass, or soda, or magnesia, or 
ammonia, or any earth containing such al¬ 
kali. 

The same improvements, or at least im¬ 
provements very like them, were recently 
patented by Sir James Murray, in Scotland, 
but eubeequently to the present patent for 
England, having been obtained by’ Mr. 
Lawes. So for as England is ooneemed, 
Mr. Lawes is the only true inventor and 
patentee.] 
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UBT or ENGtlBR PATENTS OEANTED BE* 

TWEEN THE 2ND OF SEnSMBERp 1842, 

AND THE 17th OF NOVEMBER, 1^42* 

MEtthevr Gregson, of Toxtetli Park, tiirarpoo), 
eftqutre, for improvementt applicable to the aawhig 
or cutting of voneerc. (Being a communication.} 
November 2 ; fix monthi* 

Joncph Edwarde, of Bloomsbury Square, clerk, for 
an Improved nttor-strop, or instrument for sharpen¬ 
ing certain cutting edges, and an Improved material 
for covering the same, which material is also appli¬ 
cable to other purposes. November 2; six months. 

Sir John Scott £lUie; of Chelsea, fof certain Im¬ 
provements in roads. November 2; six months. 

Pierre Pelletau, oft Bedford Square, esquire, for 
improvetqsiils in the production of light. No¬ 
vember 2 1 six months. 

James Builough of Blackburn, overlooker, for 
certain improvements in the construction of looms, 
for weaving. (Being a communication.) Novem¬ 
bers. 

Richard Bevan, of Liverpool, wine merchant,’for 
certain arrangements connected with the circula¬ 
tion of steam employed in pipes or tubes for pro¬ 
ducing heat, and the application of such arrauge- 
meiits to various purposes. November 5 ; six 
months. 

John Rothwell, of Great Bolton, grocer, for a cer¬ 
tain composition and preparation to promote the 
ignition and combustion of coke, coal, and other 
eombustlblo substances, in stoves, furnaces, and 
grates. November 5; six months. 

William Coley Jones, of Vauxhall-walk, Lambeth, 
practical chemist, for Improvements in treating or 
operating upon a certain unctuous substance, in 
order to obtain products therefrom fer the manufac¬ 
ture of candles, and other purjaises. November 8; 
six months. 

Pierre Frederick Ingold, of Buckfnghain-plnce, 
llanover-square, watchmaker, for Improvements in 
machinery for making parts of watches and other 
tiinc-keepers. Novem1>er8; six months. 

Arthur llarvlc, of Wiimington-sqnare, gentle¬ 
man, for improvements lit the process of vinous 
fennentatlon. (Being a eommunicakon.) Novem¬ 
ber 8; six mouths. 

Thomas Wrlgley, of Bridge Hall, Bury, Lancaster, 
paper manufacturer, for certain improvements in 
machinery for manufacturing paper. November 8 s 
six months. 

John Mitchell, of Birmingham, steel pen manu¬ 
facturer, for a certain improvement in the manufac¬ 
ture of metallic pens, and a certain improveiiieiit in 
the manufacture of pen-holders. November 8 ; six 
months. ^ 

John Spinks, the younger, of John-strcct, Bed¬ 
ford-row, gentleman, for an improved apparatus for 
giving elasticity to certoin parts of railway and 
other carriages requiring the same. November 8; 
six months. ^ 

Henrik Zander, oR^ok|^treet, Sloane-street, 
engineer, for certain imimvemciits in steam-engine 
« boilers ana furnaces, anill wp ymethods of feeding 
and working the samel in the machinery 

for applying sledin power ^ proi^lling purposes’. 
November 8i six mouths. 

John llaxnes, of Churoh, Lancashire, manufao- 
turlng chemist, aud'John Mercer, of Oakenshaw, 
Lancashire, calico printer^ fbr certain improvements 
In tlie*niaiii|faetare of artioleSf used in printCng and 
dyeing cotton, silk, weoiten, and other Ikorlcs. 
November 10; six months. 

Charles Rowley and James Turner, of Birming¬ 
ham, button maiiiifkciurersi for improvdments in 
the manufacture of perforated metal buttons. No¬ 
vember IS; six months. 

AndrO Eustache Gratlen Auguste Maums, of 
CornhlU, gentleman, for certain improvements in 
the process and apparatus for llltering water and 
other Hqulds. (Being partly a comiAunleatlOiii.} 
November 18. 


Charles Smith, of Koweastlo-stroet, Strand, for 
improvements in the manufacture and application 
of bricks, tiles, and other plasflo articles or sur¬ 
faces, and for cements or compositions to be used 
* with, in, and about the same, for building and other 
useBil purposes. November 17; six months. 


kOTES akd'hotzces. 

Siaie of Mining Machinery in 5jpa/a.—Improve¬ 
ments of all kinds find tlioir way ver}r sidhriy into 
Spain, especially into remote mountain districts, 
devoid of roads and infested with bands of robbers. 
The labour of unwatering the mines of Almaden Is 
in particular severe and expbnsive. A grand reser¬ 
voir has been formed In foe rock in the fifth level, 
and into this the water of the lower levels Is elevated 
by lumd-pumps, at an expense of manual labour of 
200,000 realsnper annum, altliougb the elevation of 
this general receptacle above the greatest depth is 
only 110 varas. It Is then pumped to the surface 
by A single-stroke steam-engine, the annual cost of 
which performance is reckoned at 00,000 reals (COO/, 
sterling). This engine is a peifect ciuiosity, con¬ 
structed on the principle, or rather in imsiatiiin 
of, Watt's first engine, with varloue subsequenlC 
additions, which are the very reverse of improve¬ 
ments, and which, Igr soma miracle, found its way 
to Almaden in the year 1709, having been probably 
rejected thirty years before in England. It Is an 
immense lumbering CounteriioiBe suair, with along 
cooling-pipe between the boiler and the cylinder, 
and no valve between, so that the principle of ex¬ 
pansion cannot lie applied. The condciiser sends 
forth the water nearly lioiling-hot, which is no woii- 
tfor, seeing that its valve has no governor and no 
connexion with the moving machinery. In conse¬ 
quence. the boiler takes exactly double the tbel re¬ 
quisite to raise the quantity of water from tk%' mine- 
that it ought to do, and thc^engine, calculated to be 
of 42-horse power, only does the work^f 204- Be¬ 
sides these motive powers, steam and manual, there 
is an establishment of from thirty-five to forty excel¬ 
lent mules, which are kept constantly at work, 
eight at once, in drawing up the ore by a very rude 
wheel capstan, the firictiun of which la so great that 
the animals can only work three hours in the twent} - 
four, and, although selected expressly for the labour, 
at a iiigh price, several are disabled in the course of 
the season. There is no waterpower available to 
move m.*ichlnciy in these mines, and there has been 
very^ltlle care bestowed to render any of the inc- 
chaniral powers available for the abridgement of 
labour. Even the ore, which is brought up from 
the deep sinkings by mules at the rate of 8500 arro- 
bas (25 lbs. each) per day of twelve hours, is all 
drawn to the fbrnaces by oxen in rude carros, with¬ 
out the slightest aid fironi a railway.—Corre^ioadcfi/ 
of iha Timet. 

Siuyendoua Aqueduei ai New York^Tlie cere¬ 
mony of introducing the Croton waters Into New 
York lately took place, and was concluded amidst 
great rejoicings. By syphons, aqueduct*, &c., 
the Croton fo conducted a distance of forty-five 
milts Into New York, the .whole expense having 
been 9,000,000 dollars. The enormous quantity of 
75.000,000 of gallons per day, or three hogsheads for 
every inhabitant, will thus be conveyed to the city, 
at an annual chavye of 000,000 dollars; while Lon¬ 
don is supplied With only 84,000,000 of gallons, or 
seventeen gallons- per Inhabitant, for 1,380,000 dol¬ 
lars; and Paris, 4,000,000 gallons, or two quarts per 
Individual, for 750,008 dollars. 


Intending Patentees may be ayjmlied 
gratis with Instructions^ by application (post* 
paid) to Mes^s .«/. C. nc^tsen and Co.^ 
166, FUet-sireet^ by whom is kept the onfy 
Complete Registry of Patents Extant 
from 1617 to die present thnejm 


LONDON: Edited, Printed, and Published by J. C. Robertson, at tbe Mechanics* Magaxlne OAee. 
No» 1G6, Fleet-street. —Sold by W. and A. OalignaM, Rue Vivienne, Parui; 

ICachln and Co.,Dublin; and W. C« Campbell and (fo., Hamburgh. 



MUSEUM, REGISTEB, JOURNAL, AND GAZETTE. 

No. 10080 SATURDAY, DEpBMBBR }. 1842. [Moo SA 

Rill(ed« Printed and Pnbllslied bj J. C. Robertson. No 100, Fleet^strtet. 











514 


nui.I.*8 DOUBLE REVOLUTION HiaU-rRESSURB BKQINE. 


Sir,—I beg to send you a sketch of an 
tMigine of my invention, which I consider 
to.be perfectly new, and to possess some 
obvious advantages over those in ordinary 
use. Should you favour it with a place 
in your valuable Magazine, you will much 
oblige, 

Your obedient servant, 

Thomas Rolls. 

123, AlbskVtoad, did Kent-road, London. 

Oi^ber 20,18t2. 

Description of the Figures. 

Fig. 1 is a front view of the engine. 

Fig. 2, a section of the cylinder. 


Fig. 3. 



In fig. d, which is a side view, 1 is the 
cylinder; 2 2, cranks on shaft through the 
cylinder; 9 3, main crank; 4, cross 
head, with connecting*rods to cranks 
2 2; 5, strap head, connected with cross 
head, 4; 6 6, the connecting-rods of 4 
and 2 2; 7, the eccentric, worked by 
cog-wheels, 10, in the proportion of 12 
to 24, the smaller one being on the main 
shaft, the larger on the eccentric spindle, 
so that the shaft makes two revolutions 
for the eccentric’s one; B, rod from the 
'eccentric, to work'the cylindrical slide- 
, valve, 14; 9 9 9, stuffing-l^xes; 10, the 
two cog-wheels, Ib the proportion of 12 


jto24; 11, steam-pipe from boiler; 12, 
waste-pipe; 14, cylindrical slide-valve. 

The length of stroke is indicated by 
the dotted lines, a 5 in fig. 1. As the 
crank traverses from A to B, the steam 
crank performs one revolution, and from 
B to another; and on account of this, 
which is the distinguishing feature of the 
engine, I call it the " Double Revolution 
High-pressure Steam-engine.” 

T. R. 


MR. LUCt's SUBSTITUTE FOB THE FLY¬ 
WHEEL. 

Sir,—Those who uphold the doctrine 
of a loss of power by the action of the 
crank, the fly-wheel, or any other ma¬ 
chine, may, with due consistency, con¬ 
sider Mr. Lucy's apparatus as ** an im¬ 
provement of greater consequence than 
any which has been made in the crank- 
engine for many years.” Your corre¬ 
spondent, A Looker-on,” does not, in¬ 
deed, openly avow himself to b6' of this 
opinion; but it appears plainly from his 
letter, at page 438, that the only way he 
is inclined to account for the alleged gain 
of power by the iso-dynamo ter is, by the 
old story of the loss from the action of 
the fly-wheel. 

Without meaning any disrespect to 
your torrespondent, 1 must beg to de¬ 
cline entering into any controversy on 
this subject. The doctrine, that machines 
(considered apart from the external cir¬ 
cumstances of friction and rcfystance of 
the air) can only transmit power, and 
are utterly incapable of causing either 
gain or loss in the transmission, has been 
demonstrated over and over again, in 
such»a variety of ways,^both from theo¬ 
retical and practical considerations, that 
1 am sure, if doubters will not be con¬ 
vinced by what they may find in almost 
any mechanical treatise, it would be a 
useless and reprehensible occupation of 
your pages to reproduce these often-used 
arguments. 1 will merely quote the fol¬ 
lowing passage from Mr. Scott Russell’s 
Treatise, already mentioned The great 
fundamental principle in the construction 
of machinery is, that the work done de¬ 
pends in quantity only upon the quantity 
and velocity of the power applied, and 
not at all upon the form of the machine; 
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maceronb's water-proof boots, etc. 


in other words, that a machine has no 
poweVf either of consuming or creating 
^tive power —that it can only transmn 
it.” If this is not so, then most certainly 
“ all the experience of the laws of matter, 
which has Wn obtained Jince the use of 
inductive philosophy, is false,” and ** our 
whole system of mechanics, since the time 
of Galileo, has been resting on a fallacy.” 
Let the contrary of this be proved, and 
the immortal disedverer of the three laws 
of motion is proved to have been a teacher 
of sophistry and a propagator of error. 

I am not alone in the strictures I have 
been compelled to make on Mr. Farkes's 
too frequent habit of setting up his*own 
unsupported opinion as authority not to 
be questioned, often in direct opposition 
to those w'ho ought to be better judges 
than himself. You, yotirsclf, Mr. Editor, 
have'had occasion to notice a case exactly 
in point, namely, the report on the 
** lloccius Eight,*' where (page 299) you 
justly complain, that “the learned re¬ 
porters nowhere assign any sxiffic'ent 
reason fur the superiority which they are 
pleased to assign ” to the invention they 
are puffitig. Tliia is exactly what I com¬ 
plain of, and, bv changing a few words, 

I might have adopted your veiw language 
throughout the paragraph. Tie ought to 
assign a “ sufficient reason ” why the 
substitution of the iso-dynameter causes 
a gain of power; but instead of this, 
“ how the gain is clFccted, the reader is 
left to find out for himself.” , 

Jlut your correspondent cannot under¬ 
stand why 1 should doubt Mr. Farkes’s 
inference: 1 thought 1 had given my 
reasons, but I suppose 1 must have stated 
them unfntclligibly; 1 will repeat them 
in a more syllogistic form. 

Supposing that, from some cause or 
other, the engine does more work qpw 
than formerly : 

1. If this is caused by the substitution 
of the new regulator for the old, it must 
arise from one of three sources, which I 
named. 

2 . It does not arise from the first or 
second, because no jnachine can cause 
cither gain or loss of power. 

It does not arise from the third, as ad¬ 
mitted by “ A Lookcr-on.” 

Therefore, it does not arise from either 
of the three; and, 

3 . Therefore, the gain is not caused 
by the substitution of Mr. Lucy's ma¬ 
chine for the fly-wheel. Q. £. D. 


The increased efficienev of the engine 
may arise from many other causes than 
that assigned; and, in the absence of 
better proof than has hitherto been given, 
that it does arise from the iso-dynameter, 
we may at least be permitted the privilege 
of doubting. 

The side-thrust at mathematical rea¬ 
soning comes, as a matter of course, from 
all the “ loss of pow'er ” people. It is but 
natural that those whose doctrines reason 
condemns should wish to prevent us 
from reasoning at all, and leftve tts at the 
mercy of every mechanical Sir Oracle, 
whose dogmas will not bear the test of 
examination. 

1 am. Sir, 

Your obedient servant, 

v. 

November 21, 1812. 


MACBUOBE’s WATKR-PttOOF BOOTS—OIL 

FOB ASTRONOMICAL INSTRUMENTS, 

AND LEATUEBN HOSE. 

Sir,—The setting in of the “ rainy 
season” will lead the prudent to “ look 
to their boots and shoes,” and by the 
timely application of Col. Macerone’s in¬ 
estimable “ water-proof,” preserve to 
themselves the superlative comfort of 
“ dry feet.” 

The several patentees of wood paving 
ought to uniti* in presenting the gallant 
Colonel with some slight recompense for 
the pains he took in [laving the way for 
their systems. However, neither the 
importance of his advocacy in this matter, 
nor his other numerous, if not more im- 
*portant inventions, seem so likely to im¬ 
mortalize his name, as his “ water-proof 
composition,”* for the unif^r-standings of 
the human race; a knowledge of the 
utility of which, I was happy to find, was 
not confined to our own country alone, 
but w'as known and duly appreciated on 
the Continent. 

While I was recently in Hamburg, I 
heard Colonel Macerone’s composition 
spoken of in the most complimentary 
manner, and Mr, Campbell, (the agent 
there for the Mechanics’ Magazine,') 
informed mu that he had adopted a novel 
method of application, which had been 
attended witn considerable advantage. 
Instead of brusliing the composition over 


* Siinply two parts of tallow and onFpart roalii, 
melted together and applied warm. 

ll2 



ON TUB CONSTRUCTION AND USB OF COUHUTATION' TABLES. 
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the external surface of the boot, he had 
applied it internally. The boot being 
thoroughly warraed before the fire, the 
melted composition was poured in, and 
after turning the boot about, so as to ap< 
ply the composition to every part of it, 
the superfluous quantity was poured out. 
'J'hc boot was tiien kept warin*until the 
composition had been wholly ubsorlu'd 
by the interior surface of the leather. On 
wearing the boots^so treated, the first 
])uir of Blockings was soiled slightly; 
the second, nbt at all; while the bools 
were rendered wholly impervious to w'ct, 
carried the most brilliant polish that 

Day and Martin’' could bestow, and 
were entirely free from that unpleasant 
sensation of ct>ldne.ss which is nlwtiys ex¬ 
perienced from hoots to which the com¬ 
position has bi-en ap[died exttTnally. 

Mr. Campbell further infonned me. 


that he had obtained a most excellent 
lubricating material for sextants, and - 
other delicate astronomical instruments 
in brass, by mixing a small quantity of 
rosin with the best olive oil: in the pro¬ 
portion of one ounce of rosin to a pint of 
oil melted together. The oil thus treated 
never turns rancid, nor docs it produce 
verdigris when applied to the finest brass 
work. 

*l'hc oil which is ap^died to leathern 
hose should be treated with a small 
quantity of rosin; for if it is sewed this 
will prevent rancidity destroying the 
stitches—if riveted, it will prevent the 
formStinn of verdigris, which takes place 
to a considerable extent whenever oil 
alone is used. Yours respectfully, 

\Ym. liAUnBLKV. 

2!», Alfrrtl sln-ct, l»li?i|;toii, 

Nuveiiibur 25| 1812. 


ON TIIR CONSTRUCTION AND USK OK COMMUTATION TAIILKS, FOIL CALCULATliNG 
THK VALUKS OK HTNIfKlTS J>KI*ENON LIKE CONTIVQKNClKS. 

Part V .—On the Present Paluex of Conipminil Jienrjits. 


('!nmpound benefits are those which 
consist of two or more .simple benefits; but 
the combinations which may be formed 
of these being obviously very numerous, 
it would be besitle our ])resent purpose 
to attempt giving a complete list of them. 
Our object will be, in selecting u few of 
them for illustration, to indicate the me¬ 
thod of dealing with the mure compli-' 
cated cases, and also to prepare the way 
for the most general application of the 
Commutation Tables, which application, 
will form the subject of the ne.\t and 
concluding paper. A very complete list 
of the lorinulu' fur the more elementary 
of these benefits, is contained in Pro¬ 
fessor de •Morgan’s first paper on the 
subject; and as it is hoped that little 
difticulty will bc^expericnced w ith these, 
after the illustrations to which our space 
limits us, wc shall not scruple, as we 
have occasion, in the solution of any of 


the problems with whici? the pred^nt and 
the following paper will be occupied, to 
refer to any of the learned gentleiiian’s 
forinuhe, which wc may not have deduced 
for ou^^elves. Our references will be 
made in the following manner, which is 
rendered necessary in coiiseciuence of his 
formula' nut funning one consecutive 
series.* Formula 10, on page 10, for ex¬ 
ample, will be denoted thus, [10,10] ; 
formula? (:!), on page 18, thus, [18,7 (‘2)J; 
and so on.* 

As we arc no longer to confine our¬ 
selves to benefits whose amount is jCI, 
we again point attention to a remark 
n.ade on page 455, to the efiect that, 
whl'n w e have the present value of a be¬ 
nefit of .£1, that of a likp benefit of any 
other amount will be found by multiply¬ 
ing the first-named present value by the 
number of pounds in the amount in 
question. Xs it is convenient to have 


* It may bo of use here to point out a few typQ;;raphU'ul orrura !u rrofessor do Morgau'a pnjtcra, wliirh 
might otherwise embarraaa the student. 

First pai>cr, p.ige II, lino 22, for (A 4 «n read, (A-t-w^ TI). 

IC., 2£>, 

17, last, SC(T-n. SCtjr-iA-l). 

*1, .W, M(x), U(x). 

Second paper, 2, 25, (l-r)N(x,vl. (t>o)N(jr-l,^>l). 

Also, the terminating braces are omitted in the expressions [IS,I1J and ru*,lot2)] of tbo first paper. 
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distinctive symbols to represent the 
amounts of benents of different kinds, 
we make use of the following for this 
purpose. 

s. The amount of an endowment. 
a. The annual rent of an annuity. 
k. The annual increment or decrement 

of a variable annuity. 

S. The amount, of an endowment as¬ 
surance. 

A. The amount of an assurance. 

II. I'he annual increment or decrement 

of a variable assurance. 

Perhaps we may require a few others. 
If so, we shall explain them as they arc 
introduced. 

Also, since the expression fur the pre- 
sen^ value of a coinpouiiJ benefit is the 
sum of the expressions for the present 
values of the simple benefits of nhich it 
is composed; and since these arc frac¬ 
tions having for their denominator I) (a;), 
it will likewise, generathj^ be a fraction 
having the same denominator. IVe shall, 
therefore, to economise space, usually 
omit tills common denominator; but it 
must be carefully remembered, that the 
expressions gre incomplete without it. 
We have said that the expression fur the 
present value of a compound benefit is 
genernJhj of the form alluded to. The 
exception is, (Do Morgan, 1., pp. 1-1, 
!•>,) when a part of the benefit depemls 
on the unknown item of paymusit. In 
this case the expression takes another 
form. When it does so, it will be ex¬ 
hibited w’ithout abbreviation. 

In w^at follows we shall no longer ad¬ 
here to the formality of problems. For 
after reference, however, we shall number 
the expressions we deduce w ith liomaii 
numerals, in continuation of the number 
at which we have arrived in the previous 
problems. 

Referring to remark 4, made at the 
close of last paper, (page 4U3,) we far¬ 
ther premise, that, benefits being divisible 
into the two classes of annuity benefits 
and assurance benefits, if we deduce the 
expression for a benefit belonging to one 
of these classes, it will obviously be un¬ 
necessary to do so for the corresponding 
benefit belonging to the other class, since 
the relation indicated in the remark quoted 
ahcayH subsists. 

We proceed now to the more legiti¬ 
mate subject of bur present paper. 


The increasing benefits of which we 
have hitherto spoken arc those in which 
the annual increase is equal to the first 
payment. Hut the Commutation Tables 
can also bo applied to finding the value 
of increasing benefits, in vvhich the an¬ 
nual incttMsu is in no w*ay dependent on 
the first payment; and also of decreasing 
benefits, with the like latitude as to the 
magnitude of the decrease. 

Tims, a life annuity whose successive pay¬ 
ments are to be £a, £{a+h)f £(a + ^h)t 
+ &c., may be decomposed into 

the following aunuities, viz., a life an¬ 
nuity of £a, and an annually increasing 
annuity, to be entered upon one year 
hence, of £h, .C‘2hf £lMi, &c. The pre¬ 
sent value of the first is, (Frob. II.), 
n N (x), and of the second, (Frub. VlIOi 
h S (.r -I-1). The present value of the com¬ 
pound benefit therefore is, a N (or) t- h S 
(.e-hl). In like manner it may bo 
shown, that the present value of a life 
annuily whose successive payments are 
to be £Uf £(a-A)f £(a-2/i)^ &c., is, 
« N (.r) A S(x h I ). The following for¬ 
mula will therefore include both cases, 
the upper sign having reference to the 
increasing, and the lower to the decreas¬ 
ing benefir. 

aN(x)+AS(x+]) _ (XIX.) 

liy life remark on p. 40.1, already re¬ 
ferred to, the formula for the correspond¬ 
ing assurance benefits will be, 

' A M (x) + 11R (»+1)_XrX. 

According to wliut ba.s been said above, 
we shall not usually give' the formula! for 
the two classes of benefits, since, as wc 
have seen, tlie formula: for the one class, 
arc so readily derived from those for the 
other. 

If ill (XIX.) «- A, for the increasing 
iM'uefir, thar is, if tin* animal increase be 
equal to the first jiaymcnt, The formula 
becomes, • 

oN(a) + aS(a:+l)««[N(x) + S(a» + 
I)]«a 3(a?j, 6y (10); which agrees with 
(VI), as it ought to do. 

'While the above formula expresses, 
for every value of a and A, the true values 
of the benefit, yet it must be observed, 
that in the case of the decreasing benefit, 
A may be taken so large, that the an¬ 
nuitant (we confine our remark to the 
annuity, although it is equally amlieable 
to the assurance benefit), if he live long 
enough, will have to pay instead of to 
receive. Thus, if a person aged 30 enter 
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Upon a (lecri'asing life annuity, \ihoKc 
biicccsMve payments are to be £10, £o, 
i.'H, &c., (that is, a = 10, A*!,), it is 
evident that the 10th payment will be 
X'l, ami the 11th 0. And sinex' the an¬ 
nuity is for the whole life, the decrease 
still goi‘s on, so that the 12th, USth, Idth, 
*Stc, payr ents will be, - .Cl, -£‘2, -£.*t, 
^rc. That is, the annuitant instead of 
having anything to receive, will have 
these sums to pa^. 

It may be also, that the present value 
of the payments to he thus made by the 
annuitant, will exceed that of the pay¬ 
ments he will have previously received. 
'Hiis is indicated in the application of the 
formula to any particular csise, by its 
numerical value in that case becoming 
negative, which will evidently l)c when 
AS(a?+l) is greater than «N(a;j. A 
nef^tive value presenltd by the formnle, 
indicates that the purc/iane money bir 
th<' benefit must be paid by the seller. 

To avoid the inconvenience of tln‘ 
payments becoming negative, h must 

never b< taken larger than .2., n being 

any numhcT not less than the number of 
Years during which the annuity is to 
last. In the case of an annuity for the 
whole life, the least value off»i will be 
the difference betvv(en the age at which 
the annuity is entered upon, and the 
tildesl age in the Table, when the last 
payment that can possibly be received 
w'ill be £//. 

If in (XIX.) we write a' + n for .e, wc 
are furniKhed, as in the case of the sim¬ 
ple benefits, with the expression for the* 

a[N(*-)- N (jf+n)‘l + A[S(.e-t 1)-S 

This expression may also be deduced in 
a somewhat dilfereiitinanner,which, as our 
object is illustration, we likewise insert. 
The iK'siefit under consideration evidently 
admits of decoifinosilion into the two fol¬ 
lowing simpler benefits,.via., (confining 
ourselves, for perspicuity, to the increas¬ 
ing benefit,) a uniform annuity of C(« - A) 


same bimebt to be entered upon n years 
Jience. This expression is, 
aN(af+n)+AS(a: + n+l)... . (XX.) 
It may also easily be deduced by deconi- 
pnsinu the compound benefit. 

The expression for the same benefit, 
to last n years, is deduced in the follow¬ 
ing manner: This modification of the 
benefit consists of an annuity of £a, to 
he entert'd upon iinmecyately and to last n 
years, and of an increasing annuity of jCA, 
£,ih, £3A, &c., to be entered upon 1 year 
hence, and to la-st n — I years, and which 
is to ho either addt'd to or subtracted 
froip the other, according as the benefit 
wliosc value is sought is an increasing or 
a decreasing one. The present value of 
the first portion is, (IV'.), a[N(.r) —N 
(j‘ + n)] ; and thaj; of the second portion 
is found as follows : the present vaj^ie of 
an inci easing annuity of t'A, .C2A, £3A, 
it’c., to be entered ujion in A years, and 
to last M years, i‘<, by the Table on p.49*i, 
A[.S(a; + A) — H{x + A + /<) - «N(jr + A + «)]. 
If,'^h<*refore, in this expression, we sub- 
stitul(» I for A, ami w - 1 for », we shall 
adapt it to our present purpose. Making 
these substitution.*:, the expresalon be¬ 
comes, A [S (j? + I) - S (.r + n) — (» - 1) 
N + w)]. Hut (M - 1) N (j’ + ») ^ 
n N (,!’ + n) - N (e +;/). Hence the cx- 
jiression becomes, A [S (a? e 1) + N (r + «) 
— S fx + Ji) -» N (w + n)"]. Hut, by (U>.), 
N (.»•+ 71) - ,S (df + 71) =- - S (j?+ 7i + i). 
Therefore, the expression becomes finally, 
A [S («r + I) - S (j: + 71 + I) - 7i N (.»• + 7t)]. 
And if to this we connect by the proper 
sign the cxpre.-sioii for the present value 
of the first portion of the benefit,we have 
as the expression sought, 

+ 71 S l)-7iN(x+»)]. (XXI.) 

fur 71 years, and an increasing annuity of 
X'A, .C'2A, &c., also for 7i years, and both 
to*be entereil upon irniriediiitely, T*he 
prest^t value of the first .is, (IV.), (a—A) 
[N (o.) - N (.!’ + 7i)] ; and of the second, 
(VIII.), A[i'(a-) — S(.»■ + 7t) --7»N(j*+ 7*)], 
Adding these expressions, wc have, 


(rt-A) [N(u')-N (j; + m)] 1 A[S(a)-S(x-i «)- 7tN (a-+ 7i)] = 
a [N (jf) - N (a- + 1 *)] - A (N (a?) - N (.r + it)] + A [8 fa) - S (a + w) - w N {j + nl] 
a [N (a) - N (a + »)] + A [S (a) - N (a) - S (.r + ii) + JM (a + ») -« N («• + «)]. 
Now by (10.), S (a)-N (a) = S (a+ 1), and S (.r+ «) + N (a+ w) -S (a + it + 1). 
lienee, the expression becomes, as Iwfore, 


a [N (a) - N (a + n)] + A [S (» +1) - S (a + « + 1 ) - ii N (a + n)]. 

It will Ih' seen, on comparing this ex- low the same law as the simple benefits 
presston with (XIX.), that it d<70s not fol- in passing from the expression for the 
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value of a benefit to last the whole life nefit P, then jK (A + P) will be the sum 
to that for the value of the same benefit to be received at death; the benefit, 
to last w years. Did the law referred tOi therefore, will be a life assurance of 
hold here, the signature of N, in the co- £{\ + P), the present value of which is, 
efficient of 4, w'ould be (.r + n+ 1). (See (using the denominator in this case), 
l)e Morgan, r., page 21.) _ _ (A + P^Mf/rt.. 


VVe shall not seek to deduce here any 
more of Professor De Morgan's formula;. 
We leave the others as a most improving 
exercise for the student, and pass on to 
the consideration lof a few miscellaneous 
benefits. 

£A are to be receiveil by (j*) or his 
re])resentatives at the end of » years, if he 
be th'en alive, or at the end of the >ear 
in which he dies, if that event take place 
before the expiry of the n years. Re¬ 
quired tin* present value of the benefit. 
This benefit is evidently efiuivalent to an 
endowment of X’A, payabli* in ti years, 
and B temporary assurance of the same 


And, by condition, we 

D(a*), 

have, r= PD(w) - 

DC*-) 

A M (.v) -f P M (jr). By transposition, 
r [D ( 4 *) - M (a)] -AM (a). Whence, 

P - . (XXIII.) 

D (a?)—M (i) 

If at death, along with the sum as- 
sureil, the sum paid is to In; returned, 
with simple interest upon it from the 
date of payment, the sum to be received, 
if death take place in the first year. 


aiul B temporary assurance ol the same A i (1 + / ) P, if in the second, 

amount, to last n years. Its present value A + (I + 2r) P, if in the third, 

therefore is, by (I.) and (XIII.), A + (I +«r) P, &c., 

A [I) (a;) + M (.r) — M (.r f n)]. (XXII.) ^ denoting the interest of .t’l for a year. 

This is a benefit of very freciucnt ^oc- The benefit, therefore, is a life assurance 

currciice in practice. Several of the of A+ (1 rf-r) P, incre.a8ing annually by 

companies imblish tables of the equivalent ^ p . and the exprcs.*.i«m for the present 

annual premium^, the method of finding value will he, by (XIX ), 

« Hell «iU be .ho« n in our next pai^r. r a + (H r) 1>] M (») l r V R to + 1) 
Required the present value of a life — ' - n, 
assurance of £A. on (.»), with which the 1'*’^ 

sum paid is to be returned. hkiuating this to P, as in ihc last case. 

If we call the present value of this be- we should find, 

P=_AM(^). .(XXIV.) 

J) (j;) ^(I + r) M (.e) ~ r 11 {x + 1) 

This and the preceding case illustrate a and for the remainder of life. Required 
remark msulc towards the commence- its present value. 

rnent of the present paper, that when a Column Swill not serve our turn in 
portion of the benefit depends on the un- this case, since that column is applicable 
known (^hat is, unknown till the equation *onIy when the variation in the payments 
is solved) item of payment, the denotni- is animal, anil equable throughout the 
nalor of the expression for the present whole duration of the annuity, 'rin; pro- 




A M (a-) 


known atiat is, unknown till ttie equation 
is solved) item of payment, the denomi¬ 
nator of the expression for the present 
value is no lunger restricted to I) (a). 
These and such like cases, however, jie- 
long tnore properly to that portion^of the 
subject which tVill be treated in the suc- 
ci'cding paper. 

'L'be annual rent of an annuity upon 


blein, as propo'ied, has no such liinila- 
tions; and we must therefore find the 
present values of the se[>ara*e portions 
of the annuity, and add them together 
for thi; whoh* present value required. 

The annuity* consists of four r>ortioiiH, 


(.r) is to be a for the first k years, b for the present value of the first of which is, 
the next i» years, c fi>r the next » years, by (IV.), 

• a[N (.r) - N {x-t 4)] ; 

Of the second, by (V). 6 ]N {x+k) — N (af + 4 + »t)3; 

third, by (V.) c N (jp+4 + i»)— N (»4 4 + i»+w)]; and of the 

fourth, by (III.) dH (j; + 4 +»» + »); 

and the sum of these, [divided, as usual, by D is ilie present value required. 
Tills sum is, 

a [N (.r) -N(JT + A)] 4[N(x + 4) — N(.v+ 4 + »t)] + c[N(a* + 44 m) — N(jc + 44- 1 »•+ n)] 

4-dN (Jf+44-m4-B) ^ 

aN(x)4-(4—a)N(Jf + 4) -*-(c-6)N(x + 44-»i)4-(rf-c) N (a?+4+m,4-B) . . (XXV.) 
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'J'hia expression shows, as will likewise b, c, and d be respectively greater than 
readily appear from other considerations, a, b, and c, the payments wilt increase at 
that the benefit proposed admits of dccom-• the expiry of each term, and pice rerao. 
position into the four following portions. If we adont the former supposition, and 
via., ttlift^t^onuityofjCo, and three deferred suppose also 6 —a-c—c»A, that 
annuitie8ofjC(6-tt),jC(c-6),andil(</-c.) is, tW the annual rents of the deferred 
to be entered upon respectively at inter- annuities arc equal, the expression will 
vals of k, m, and n years. *Also, that if become, 

aN(ar) + A[N(ar + *) + N(x + A + »i) + N(x+A+»i+n)]; . . . (XXVI.) 
and if we farther suppose A—afan- 1, that is, tliat this uniform, increase takes place 
at intervals of ope year, it will become, 

o N{x) +A [N («+1) +N (a- + 2) + N («+3)], 
which, by (0), is equal to a N (a-) + A [S (.b + 1 ) - S (x + 4)]. 

And this is the expression we should have derived for the benefit, subject to these 
restrictions, and for the particular case in whicfi »»4, from the formula [1G,12]. 

Here, for the present, we close our remarks. 

G. 

Ilcrincs Btie«t, FontonTllIo. 


STABDAUO WIRE-OAUCKS. 


Fig. 1. 



Sir,—The advanced state of the me- sary a corresponding improvement in the 
chanical arts, and the extreme accuracy elementary tools, and in gauges; this 
now required in the execution of appara- want has been, in many cases, supplied 
tna and machinery, have repdered neccs- in the most satisfactory manner, as, for 
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example, by the perfect straight edgoa, 
the plane surfaces, and tliu cylindric 
gauges of ^Vhitworth; yet one sort of 
•gauge, that in the must frequent use, re¬ 
mains to this day in all its original rude* 
ness and deficiency. 1 allude to wliat is 
called the wire>gaugc, of which, from 
the mode of their construction, no two 
specimens are quite alike, f;ven when 
new', and on which no reliance can he 
placed, where rigid accifracy is aimed at. 
J^esides this, the arbitrary notation as¬ 
sumed for the sizes, (in some cases the 
low’ numbers being affixed to the largest 
diameters, and in other cases the scalo 
being inverted,) often leads to mistakes. 

As few’ publications have a wider circu¬ 
lation, or a more instructive influence on 
our intelligent mechanics than your Ma¬ 
gazine, 1 venture through your means to 
call their attention to this circumstJftice, 
and to suggest the general adoption of a 
gauge of such simplicity of construction, 
that they may be made by any one with 
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f'rcat accuracy; and of which the nota¬ 
tion of the* scale will indicate actual di¬ 
mensions in decimals, ccntesimals, or, 
millesimals of an inch, acconling to the 
way they may l>e put together for the pe¬ 
culiar use of the parties requiring them. 
If such gauges were to be introduced into 
.workshops, they would be found useful 
in a gieat variety of cases, besides sizing 
wire or nlate; and as, wherever made, 
they would all correspond, written orders 
might be coroinanicated to a distance, with 
the surety of no mistake arising from dis- 
cn'pancy of measures. 

1 inclose drawings of different forms 
which may be given to such a gauge; 
they are all 8(>t to indicate centesimais of 
an inch, but, when vranted fur the gaug¬ 
ing of very small diameters, tlie open 
end of the instrument being si‘t to ‘05 in- 
sWad of to ‘5, it is evident that the same 
scid(>, which in the drawing indicsites 
hundredths of an inch, would then re¬ 
present titousaiiilth parts. 

A counterpart of this gauge would be 
useful in eases where tin* diameters of 
holes ure to be taken; this* of course, 
may be made of a slip of steel plate, half- 
an<inch broad at one end, and tapering 
(l>Y straight line sides) to a point. If the 
sides, whether long or short, be divided 
into 50, the scale will then indicate hun- 
dredth.>< of an inch, as in the «ther case; 
anti if this gauge, on iK'ing inserted into 
a hole, penetrate to the division luarketl 
tlO, a rod which is arrested at the division 
dO on the other gauge will exactly fill the 
hole. 

I am, Sir, your obedient servant, 

K. I|. 


MOKKI.Ky’s MKCIIANICAI. VRINCIPI.KS OV 
KNOINBaaiNG AND AHCKITKCTUaB.— 
SBCONP NOT1CB. 

llic “Theory of the Stability of Struc¬ 
tures ” next occupies Professor Moseley’s 
attention. Tlie equilibrium of any system 
of bodies—as, for example, a structure of 
unoemented stones—depends upon two con¬ 
ditions; first, in order that there shall bo no 
turning over, that if a line be drawn through 
the resisting points of the resultant pressures 
upon tlic contiguous surfaces, that line shall 
be‘all within the mass of the structure, or, 
in other words, that it shall actually go 
through each joint of the straoture, avidding 


none ; and, second, in order that tliere shall 
be no slipping, that the line of direction of 
the resultant of the pressures upon each of 
Ac surfaces in contact shall be within Ibe 
surface of a right cone, having for its axis 
the normal (perpendicular) to the common 
surface of contact, and for its vertical an¬ 
gle twice that whose tangent is the coef¬ 
ficient of the friction of the surfaces. The 
one line is called by Kfr. Moseley the line 
of resistance; and he has every right, 
which parentage as well as nomcnclatural 
propriety can confer, to give it this name, 
fof he was the first to investigate its pro¬ 
perties, (Cambridge Phil. Trans., volume 
vi,,) and to show that it is, in many import¬ 
ant n^spects, difj^rent from the curve of 
eciuilibriam of the older writers. Tic other 
line is already kriowii to geometrical investi¬ 
gation by the name of the line of prrsstirc. 

TTie distance of the line of resistance from 
ll» 5 extrados (extcnial facts) of a structure, 
at that point where it most nearly a]>pruachcs 
it, Mr. Moseley takes as a measure of tiie 
stability of tite structure, and calls it the 
mnihihis of stability. We agree with him in 
thinking that this mexsure or standartl of 
stability is of readier application than the 
tx)cfficicnt of stability used by preceding 
writers. It is a simple rule, and easy to 
bear ill mind, that tlic more remote the di- 
rectidii of the line of resistance is from tiie 
extrados, the less, under all ordinary circum¬ 
stances of pressure, will the chance of settle¬ 
ment or dowrnfall be. Air. Moseley very 
candidly admits, that the idea of this modu¬ 
lus of stalnlity was suggested to him by a rule 
in fortification, .-iscribed to Vaubnn—namely, 
that, in tlic construction of revetement walls, 
the Jioint whore the Hue of resistances inter¬ 
sects the base of tlie wall should be distant 
from its extrados ^tlis of the distance between 
the extrados at the base and a vertical line 
drawn through the centre of gravity. 

Professor Moseley proceeds to apply the 
preceding principles of construction to the 
variotis eases of Piers—^Walls supported by 
counterforts and shores—Buttresses—and 
Walls 8up{K>rting the thrust of roois and the 
weight of doors—^all of which are here, for 
the first time, (we believe,) treated mathe- 
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inattcsilly. The Profe!*sor would add much 
to the value of this part of his work, if, in 
his next edition, he would extend his inves¬ 
tigation to the new cose of the siisjicnsion 
roofs hrst proposed for adoption in tliis 
country by Mr. Hansom, and already adopt¬ 
ed in one large building (u panonuna) in 
Paris. 

In treating of Earth Works and Revetc- 
incnt Walls, the author follows Coulomb 
and Poncelet very closely; but, by availin; 
hiiu>'.*lf throughout of the properties of his 
ovrn ** limiting angle of resistance,’’ he has 
vi-ry much simplified their results. 

The jiroperties of the Arch arc discussed 
upon principles first laid down by Mr. 
Moseley in the Memoir, of which we have 
before spoken, on " the stability of a system 
of bodies in contact,” printed in the Cam¬ 
bridge Phil. Transactions. Hitherto—down 
even to so late a period as the publica¬ 
tions of Wlicwcll—the theory of the arcli 
has be.cn this, that when the line of jires- 
surc is cvEry whera perpendicular to the 
joints of the voussoir.s, (whicli is what is 
lechnicidly called, hei^ig e/jui/ibrated,) the 
arcli would staiul though there were no fric¬ 
tion of the surfaces in contact. Uut while 
Mr. Moseley allows that it is impossible to 
conceive any arrangement of the parts of an 
arcb by which its stability can he moQ: ef¬ 
fectually seenred, so far as the tendency if 
its voussoirs to slide upon one another is 
concerned, he objects very justly, that there 
is, probably, no practical case in which tiiat 
tendency really affects the equilibrium. 
“ So grc.it is the Hmitiny anyle of resist^ 
once, in respect to all the kinds of stouo 
used in the construction cf arches, thAt it 
would perhaps be diffieuU to construct an 
arch, the resultant pressure upon any of the 
joints of which, above the springing, should 
be without this angle, or that should yield 
by the slipping of any of its voussoirs.”— 
Page 465. Mr. Moseley, therefore, consi¬ 
dering the arch as a system of bodies in con¬ 
tact, which reposes ultimately upon the two 
resisting surfaces called the abutments, has 
thought that theory and practice might be 
better rccondled, by seeking in these abut¬ 


ments for the essential conditions of the sta¬ 
bility of the entire structure. 

* *' Traced to the abutment of the arch, the 
line of resistance ascftrtaiiis the point where 
the direction of the resultant pressure inter¬ 
sects it, and the luic of pressure determines 
the inclination to the vertical of that result¬ 
ant ; these elements determine nil the con¬ 
ditions of the equilibrium of the abutments, 
and therefore qf the whole structure; tlicy 
as.sociate themselves directly with the condi¬ 
tions of the loading of tlic uirch, and enable 
us so to distribute it, as to throw the points 
of rupture into any given position on the iii- 
tnulos, and give to the line of rusistaiicc any 
direction whicli shall best conduce to the 
slaijility of the strucluru; from known di- 
mciibious, and a known loading of the arch, 
they determine the lUmunsious of piers, 
which will support it; or, cotivcrsdy, from 
known dimensions of the piers they ascertain 
the dimensions and loading of tlie arch, 
which may be safely imule to 8|niii the space 
between them.”—Page 4C5. 

Mr. Moseley makes, nevertheless, this 
iiiiportant reservation in favour of the old 
theory. * 

” Although a true mathematical odjust- 
iiiciit of the surfaces of the voussoirs to 
one another (Mn have no existence in pnie- 
tiec when the voussoirs are jmt logc.llier 
without cement, yet may it (>btain in the 
cemented arch. The cement, by reason of 
its yielding t[uulities wlicn fresh, i.s made to 
enter into so intimate a contact with tlie snr- 
fuccs of the atones bctwe(‘n which it is intcr- 
p(j.sed, Hiat it takes when dry, in ntsjicct to 
eiicb joint, (abstraction being niaile of its 
adhesiee properl ies,) the character of on ex¬ 
ceedingly tiiin vouasoir, biiving ita surfaces 
^athcuiatieally adjusted to those of the ad¬ 
jacent voussoirs ; so that if we imagine, not 
the adhesive properties of Uie eitmcnt of an 
arch, but only those which tend to the more 
uniform diilusion of the pressures through 
its mass, to enter into the conditions of its 
equilibrium, these equations einJirace the 
entire theory of the cemented arch.”—Page 
479. • 

” In its settlement, an arch is liable to 
disruption in some of those directions in 
which this adhesion (of the voussoirs to one 
another) might be necessary to Us stability. 
Tliat old principle, tlicn, which assigns to it 
such properties as would cause it to stand 
firmly, did no such adhesion exist, utUl al¬ 
ways retain its authority with the Judicious 
enyineer.” —Page 478. 

M. Coulomb has his new theory of«tfae 
arch, as well as Mr. Moseley} but of this 
we need not here say mure than that, though 
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tnorc profonrid loakhiff, it leads to precisely 
the s!irri(i [)ractical results, which, consider¬ 
ing; Couinnib’s eminence in the philosophical 
world, is perh'ips as high 'a compUment as 
could be paid to the judgment and sagacity 
of our Bnglish Professor. The agreement 
between the two theories is* the more re- 
itiarKablc, that that of Coulomb is stated to 
have been unknown to Mr. Moseley at the 
time, when it aras first published in the 
Cambrhlge Pliilosophical Transactions. 

(7b he continued in our nea-t.) 
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Process for the preparatim of Arliji^ 
cial Ultramarine, 

This beautiful pigment, now coming 
into extensive use in this country, has 
been fur some time an article of large 
consumption and manufacture in France 
and Ciermany ; and such is the brilliancy 
and power of its colour, that it is found 
more economical by the paper-stainers 
to use it than cobalt, even though the 
price of the latter he greatly inferior. 

A new process has recently been pub- 
lish(‘d for its preparation by Mr. Tiscr- 
non. It chiefly differs from those already 
knuw'n by the use of a smal) portion of 
arsenic, W'ith the sulphur employed. 
The proportions used by him, arc 

Finely lc\igulod pipe- 
day. 100 * 

PriHiipitatcd alumina, 

(estimated in the dry 

state,) but to be used 

in tiie gelatinous * 

condition. 7 

Pried curl>unato of sothi 1075 (crystallized.) 

Flour of sulphur .... 221 

Sulphurct of arsenic .. 5 

The cuixturo of these must be made 
with the greatest care. Into the carbo¬ 
nate of soda, itieltcd in its water of crys¬ 
tallization, the sulphuret of arsenic in 
pow'der is to be projected, and when it is 
in part decomposed, the gelatinous alumina 
is to be added; this is obtained from the 
alum of commerce precipitated by carbo¬ 
nate of soda, and tne precipitate worked 
on a filter of linen with pure water. 
Lastly, the pipeclay and sulphur, previ- 
ovisly mixed, are to be added. The 
whole mixture is to be put into uncovered 
crucible, heated cautiously to drive off 
the rest of the water, and then brought 


to a red heat. The fire roust be so 
managed that while the mass shall be 
agglutinated together it must not he 
liquified. 

After cooling, the mass is to be heated 
again, to drive off as much more sulphur 
as possible, and then ground and worked 
with water. The finest portions require 
to he separated by the filter. 

When the operation has been well 
conducted, the whole mass is good 
colour, but if it has been suffered to 
melt it contains brown veins. 

The colour is not to be worked on the 
filter, from which it is to be removed to 
a*covcred basin and dried; and the colour 
is improved by a strong heat, even a dull 
red. 

Improvement in the manufacture of Sil¬ 
vered Copp^ Plates, for Daguerreo- 

type, anil for all purposes to tckich 

Plated Copper is applicable, 

M. Bccqucrel has communicated 
briefly to the Academy of Sciences an 
hivention, or rather application, of the 
electro-type process to the above pur- 
|}oscs, by M. Ijelfield Lefevre, which 
seems of considerabld manufacturing im¬ 
portance. 

Upon a plate of polished copper a 
coat of pure silver is precipitated, of any 
required thickness, and above this another 
and greater thickness of copper is again 
precipitated. Means arc taken that the 
silver shall be detachable from the plate 
on which it is formed, while by a par¬ 
ticular method the adhesion of the pre¬ 
cipitated copper to the silver is insured. 
The result is a compound plate,,having 
upon its silver surface all tl\e polish of 
the copper matrix. 

The specimen plate, presented to the 
Academy, w'as perfectly malleable, and 
would bear bending or lamination well. 

^t is to be regretted that the particulars 
are not given of the mclhod by which the 
non-adhcrcncc of the silver and matrix, 
and the certainty of adhesion of the 
former with the precipitated copper, arc 
insured. 

Elasticity and Tenacity of Metals, 

Some very important researches upon 
this subject have recently been published 
by M. Wertheira. The author com¬ 
mences by showing, that such questions 
as the constancy or variability of the co¬ 
efficient of elasticity of thesaroesubslance, 
placedin differentcircumstances-^chsngcs 
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of mechanical treatment—annealinpr va¬ 
riation of temperature as aftecling this 
co-ctlicient—the relation bi^tween the 
theoretic and real velocity of sound, con¬ 
necting itself with this subject as a case 
of vibration—the laws of permanent dis¬ 
placement and dilFerent positions of equili¬ 
brium, (of molecules namely)—the exist- 
auce of a true limit to elasticity, and to 
maximum extension, (before rupture.)— 
the obtaining numefical values for all 
these, and determining their relations 
with the chemical constitution of bodies, 
have as yet received imperfect solutions at 
the hands of physical investigators, 

lie gives a brief, but valuable histori¬ 
cal sketch of what has been dune in these 
departments by his predecessors, so far 
as he has had any; fur in some instances, 
we hav^ had as yet no researches, as in 
the case of the changes which the elas¬ 
ticity of metals undergoes by variation 
of temperature. The results of Coulomb 
and Lagcrheilm, who found the same 
co-eflicient of elasticity for steel and iroi^ 
do nut agree with those of the generally 
accurate l*oncelet. 

The coe,|iicients of elasticity have been 
determined by various methods and by 
numerous authors—for lead, sink, silver, 
)latina, copper, iron, and steel. In re¬ 
sting the various investigations that have 
jeen made on metallic cohesion, as ef- 
ected by temperature, the author does 
not seem aware of the extensive and 
valuable series made by the Committee 
on Steam Boiler Explosions of the Frank¬ 
lin Institute of America, nor of hlr. 
Mallet’s results upon the cohesion of the 
different alloys of copper and sink, and 
copper an(f tin, published by the British 
Association. 

The author's present researches relate 
solely to simple metals, operated on in a 
state of chemical purity—viz., to lead^ 
tin, cadmium, gold, silver, zink, plattna, 
copper, iron and steel. When possible, 
each metal was cast, hammered, drawn 
out, and annealed; in each of these stages 
its density was taken, and then its co¬ 
efficient of elasticity dep*rmincd with the 
corresponding velocity of sound by three 
different methods—^bv transversal vibra¬ 
tions—^by lon^tudinal vibrations, and by 
direct extension. 

The number of transversal vibrations 
per second was determined b^ the me¬ 
thod of Duhamel. For marking vibra¬ 
tions, a small marker, attached to the 


extremity of the rod experimented on, 
produceil a mark upon a disk covered 
V'ith smoke from a lamp. A slow uni¬ 
form motion being given to the disk, he 
was enabled to tletermine the vibrations 
in time by comparing them with those of 
a normal diapason, which made c.\actly 
250 vibratioift a second—ho could thus 
determine the time to of a second 
nearly. The number of lougitudiual vi¬ 
brations was determined by means of a 
differential sonometre, referred to the 
same diapason, and its exactness ascer¬ 
tained by a direct observation of the lon¬ 
gitudinal vibrations marked by two rods of 
two meters in length. The result showed 
a difference of not more than 3 to 7 in a 
thousand vibrations. Lastly, the reels 
and wires were submitted to constantly- 
increased loads, in a suitable apparatus. 
The amounts of stretching, both during 
the load being sustained, and after its re¬ 
moval, were observed ami read off to the 
hundreth of a millimeter; and thus not 
only the co-eflicientof elasticity was nearly 
determined for each position of equili¬ 
brium of the rod or nire, (that is, fur 
each period when the elastic and cohe¬ 
sive forces of the molecules came into 
equilibrium with the load,) but all that 
relates to the limit of elasticity, to the 
maximum ^trctching and cohesion, was 
observed, and after each fracture the 
density and elasticity of the fragments 
were again dctcrinined. Finally, all the 
experiments on stretching were repeated 
at temperatures of lUO^'and 2U(>' cent. 

The following are the principal con¬ 
clusions arrived at:— 

* 1. The co-efficient of elasticity is not 
constant fur the same metal; all condi¬ 
tions which increase its densily augment 
the coeiiicient, ami conversidy. 

2. Both longitudinal and transversal 
vibrations give the same results as to co¬ 
efficients of elasticity. 

.3. Larger co-efficients df elasticity arc 
obtained by the method of vibrations 
than by stretching. This diff'crcnce arises 
from the acceleration of motion produced 
by the heat disengaged in the latter mode. 

4. Sound in solids is due to waves with 
condensation, and we can, by Duhamel’s 
formula, use the ratio between the theo¬ 
retic and the real velocity of sound, to 
find the ratio between the specific h^t 
under a constant pressure, and that unuer 
a constant volume. This ratio is greater 
for annealed than for unannealed metals. 
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a. Tlie co-c'fficicnl of elasticity diail' 
nislK's viith elevation of temperature, in 
a ratio more rapid than is deducible from < 
the corresponding expansion. 

a. Magnetization docs not sensibly 
change the elasticity of iron. 

7. The stretching of wires by succes¬ 
sive loads, cViangcH their tieitsity but very 
slightly; hence, the co-elAcient of elas¬ 
ticity varies very little in the successive 
po.sitiotis of equilibrium, and such is the 
fact, until the ifoint of rupture is closely 
approached. The law of De Gerstner, 
is therefore thus confirmed, for all metols 
which attiiin sensibly a position of equi¬ 
librium after having once passed their 
elastic limits. 

H. The stretching takes place not by 
starts, or per mlluni, but continuously; 
and by modifying suitably the load and 
the time of its action, we can produce 
any amount of pi^rmaneiit extension that 
may be wished for. 

f). There exi.>;ts no true limit of elas¬ 
ticity, and if we do not observe pernia- 
iient elongation, at the first,nr snialle.st 
loads imposed, it is merely because sufli- 
cient time is nut alUioed, or that the 
instrument of observation is not sufU- 
ciently sen<<ible. 

It may lie remarked that this result 
fully coincides with the observations, up 
to this time made by Messrsf. Fairbarin, 
and Kitoii llodskinscn, of Manchester, 
UjM>n the gradual effects of a load nearly 
iMpial to the breaking weight upon iron 
beams, which all appear to be very 
slowly blit continuously yielding to the 
strain. 

The amount of the maximum elonga¬ 
tion and of the cohesion conditional, are 
stated by the author to depend much on 
the way in which the experiment is 
made; they arc greatest as the loading 
is most slow and gentle. Hence M. 
Ijagerheilin’s determinations of the great¬ 
est and least 'pi*rinancnt elongations arc 
without foundation. 

10. The resistance to rupture is consi¬ 
derably diminished by annealing. The 
elevation of temperature to 200*^ cent, 
does not much diminish the cohesion 
of previously annealed metals. 

llie last result is not fully borne out 
by the elaborate and accurate experiments 
made by the Committee of the Franklin 
Institute upon the change of cohesion 
due to change of temperature; their re* 
suits for iron are to the mechauical en¬ 


gineer of extreme importance, and it is to 
1^ regretted that they are so little known 
in these countries. 

From the foregoing experimental data, 
the author proceeds to establish relations 
between the co-efficient of elasticity, and 
the molecular constitution of each body, 
to compare the results of calculation with 
those of experiment. 

Foisson has obtained the following 
general expresstOD for the co-efficient of 
elasticity. 

r=a) 

r=« 

In this complex expression a » the 
mean distance of the molecules, r — 
the radius of activity of the same^ i.e. of 
attraction and repulsion; the function 
f T giving the resultant of the simultane¬ 
ous action of both forces due to heat. 

To find a, it is admitted that the 
\\eight of each molecule is exprcssi'd by 
its atomic w eight,—an hypothesis corro¬ 
borated by various researches on specific 
heat. t 

The relative number of atoms contained 
in the same volume, is had by dividing 
the specific gravity by the atomic weight. 
The inverse of the cube root of this num¬ 
ber is the measure of tlic distance of the 
molecules of each metal in its different 
states, that is to say, the value of a. 
There remains, therefore, no unknown 
quaiftity, but the function y* r to be 
deduced. 

As consequences from this formula, q 
increases as n diminishes. This is 
sustained by the author’s experiments, 
but our means of producing compression 
and dilatation arc too limited to be able 
fully to confirm the fact. 

' lly elevation of temperature the co¬ 
efficient of elasticity decreases so rapidly 
that the product of q a', is always 
smaller than the ordinary temperature. 
The function / r must therefore involve 
the temperature. 

The different metals do not follow the 
same order, either in the proximity of 
their molecules, their co-efficient of 
elasticity, or their power of conveying 
sound in relation to its intensity. The 
last point has been approximately known 
by the experiments of Perolle. 

Platina alone is placed between copper 
and iron, iu respect to its elasticity, while 
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it stands between sink and copper as to 
the distances of its molecules. 

The product of the co>efficient of elas- , 
ticity by the seventh power of the relative 
mean distance of the molecules is the 
same for almost all metals, (i.e. those 
tried.) This is almost exact for lead, 
cadmium, gold, silver, sink, and iron; 
cop|H*r gives greater, and tin and platina 
h‘ss products. 

If this relation we/e strictly general, it 
might be concluded that the resultant of 
the attractive molecular force, and of the 
repulsive force of heat decreased in the 
inverse ratio of the fifth power of the 
distance. • 

But this is not confirmed for all the 
metals; we can only therefore conclude 
so far, that this resultant decreases, as cal¬ 
culation leads us tp supppse, much more 
rapidljbthan in the ratio of the inverse 
square of the distance. 

These results are of great scientific 
interest, and arc at this iuncture of some 
practical importance as nearing upon the 
questions of clianges in the moleculfir 
structure of iron, when in use for railway 
axles, &c., and thus exposed to shucks, 
changes Jf tempefature, and supposed 
magnetization. 

The preceding results show that some 
of the conclusions arrived at, or rather 
some of those jumped at upon this sub¬ 
ject, both at home and abroad, are desti¬ 
tute of any foundation, and that one of 
the remedies suggested to meet an un¬ 
proved and imaginary evil—namelyy the 
proposition to anneal all railway axles, 
not once, but frequently, to prevent their 
texture from becoming brittle and crys- 
taline, must be attended with a great mss 
of strengm and of elasticity, and may 
do much more harm than good, even if 
the disease the medicine is promtsed for, 
were proved to exist, which it nas never 
yet been. , 

Like many pa^rs "by"German authors, 
this of M. Wertheiin advances so far into 
the theoretic considerations of his subject, 
as perhaps to l)car an almost repulsive 
air to many English readers, at least 
amongst those connecipd with practical 
mechanical pursuits; but it is rtmlctc 
with matter for important practical de¬ 
ductions, and in its theoretic bearings 
touches those points w hich at this time, of 
all others, most interest the future pro¬ 
gress of chemistry, whose connexion 
with physics alone seems to offer a 
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chance of diminishing the number of 
our present fifty-four supposed elemen¬ 
tary bodies. 

^ R.M. 


MRUHVRST's COAL-WBIQBINO MACHINB. 

Sir,—ObaClving in your Journal, (No. 
1000, Octooer 8, 1842,) a description of a 
coal-weighing machine, from a correspondent 
at Cambridge, we beg to inform you that we 
are the inveniore of that thachmet and also 
extensive manufacturers of the same. The 
dimensions and projiortions given in tlie de¬ 
scription arc precisely the same as in tliosc 
we first made. A great many were sent to 
Cambridge, (from which place your corre¬ 
spondent dates his letter,) for tlio use of the 
coal-mcrehonts, and each maidiine had our 
name cast on the platform. 

We arc. Sir, 

Your obedient servants, 

T. F. & T. Mbdiivr-st, 
Weighing-machine Manufacturers. 

I, Dciimark-strci't, Sohu, London. 

Nuvuiubtir 23, 1812. 

MR. dbbpob's ikon suspbnsion-bkiuub 

AT PROMK. 

Sir,—Since addressing you last month, 1 
have erected the bridge at Frome: its length 
is fifty-one feet, and breailtb seven feet three 
inches. It is erected in the place where a 
dilapidated %ooden bridge stood, whose cost 
was double tliat of tlio new iron one. Ihc 
power of tliu bridge is above one hundred 
tuns, the weight of the chains less than tiiii 
hundred pounds, and it occnjiicd four men 
only four days in construction. On the first 
day it was criuuneticcil, it was so far finished 
as to admit any common loads to pass over 
if. 

1 am, Sir, 

Your humble servant. 

Jambs DuxonB. 

listh, November 2i, 1812 . 


AIiniTIONAI. LIST OF ENGLISH PATENTS 
QRANTEU nETWKKN THE 2N0 OF «EI'- 
TSMIIEB, 1842, AND TIIK 25TII of NO¬ 
VEMBER, 1842. 

[The fnllowing diU nol reneh «• in time for our tael 
puMicuhono'] 

Felix Napoleon Tar^^et, of Dlackheatli» gciiL, 
Leon rantelain. ofUack-lane. Sliadwell* chemist; 
and Adolphe Aubril, of llack-iane, afoicsaid, arilsty 
for a new mcthfKl of reflning or manufacturin;; 
sugar. Sixniriiitks: Noveml)er2d. 

James Smith, of Coventr>i pattern draahr, 
reeder and card stamper, for tniprovements in 
weaving ribbons and cither ornamented fabrics. Six 
months; November 25. 
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rii.-irlcs Heard WUd, of Blrmlnffham, eiisinecr, 
for an iniiirovvil jriodi- orcnnstriictinp: lloorsi lor lirc- 
iniiMini!**- months, Noveinher 25. 
i.ih.'tm H€i;;u's, of Wkiaitun-street, MirUUcscx, 
rlieiiiisL, for iiii|iroviMiKMit.s in piudnrhi;^ 
iiiimthb; Nii\eTnlH*r 25, 

I'lrilerMk lil Ward, of S:t;nt ^fnrlin’b-lanei 
1*1 nt.^ and Mark rreum.in, of SiilUm, t^nircy. I'ont.j 
fji* iii]]iruvenii'iiiK in csinltoiiticf's, aiip ir.itus, and 
fij'-triiiiiL’iits enipluycfl in thu use of randies iiiid 
riis]i-]i<*hts. Six iii(>nth.H; Nnveiiilius'25. 

l*aiidia Theodore Ralli, nf Kiiu.t>ui‘y ('ircus, \Niao 
riic tchniit, for iin|iru\enicnts in the cmistrurtiou of 
i.iilw.i) and other carrri^rs, and in ajipaiatiis nni- 
iiertcd tlicrewlUi. (Hciu;* a cuiiimuiiiLMtiun.) hLc 
months; Nuvcinher 2.'i. 

William Henry Fox Talhot, of Laycork Abbey, 
Wiltfi, Km]., for iiii|irf)venien;3 in coatinj; or cover¬ 
ing metals with otlier inetuli. Six inoiiihsi Nu- 
vemher 23. 


X.IST OP PATENTS GRANTED FOR SCOTLAND 
FROM TIIK 2(iTll OF OCTOllKRy TO THE 
21 st of novrmiieu, 1812. 

Jdtui Viirley, of Ctiitie, ItiiiicMster, enpnecr; 
and Edmomlhon Varloy, of tlie same plare, cotton 
niainifac tiirer, foT*cortaiti iinproveinents in utcaiu- 
eii'^ini's. Sealed, Octolier IT*. 

J.inirs Hyde, of Diirkenlield, Cheshire, mochnnic) 
and Jolin ll\de, of the same pKier, cotton spiiiiiur 
Hint inanufactnrer, for a rcrtain improvement or 
improvciiieiits in the iii:ir1iiiu,ry used for prcpaiiiig 
cotton, nool, silk, d.i\, and simitar ^lilinme mate¬ 
rials fur Spiiiiniig. Sealed, November 5. 

JfihnCIny, (»ri'ut1in^',liain, York, getd>i Aiul Fro- 
deiii'k l(os(‘iihori<, of Scnlcoati's, link, gent., for 
improveiueiits in arraiiehiiT and setting up types 
lor printing. Sealeil, NovLinlier .'i. 

.lames I'llhrow. of Tottenham Green, Middlesex, 
(isgiiiiMT, for ceitaiti iinpro\eiiU'iils in the applica¬ 
tion of Hteam, air, and <itlier vapours and g;iseoii9 
ngeiits, to tlieppidiictioii ft motile pojrer, h^'vihicti 
the s.iiiie is elieeted. Sealed, Noieiiiner 7^ 

Fr.LiieiM HunhiJiiic (Viider, of Highgate, Middle¬ 
sex, i\ E., for iiiiprovfineiirH in the cutting and 
sh.apliig i)t wood, and in the machinery fm that 
purpose, (licirig ti cunimnnication.) S«-aU'd, No- 
vcintier d. 

Jnliii Mitchell, of Hirnilngh.iin, Warniek, steel 
pill iiiainifaetuiei', for a ceitain improvetiuiit in 
the inaiinfuctiire of inelidlic )ictis, and a ctMtaiii 
iiiipiovciiieiil ill the iiianutaeturt} of peti-liolders. 
Scaieil, Novcinhcr 11. 

Henry Clarke,Ilf Dioghcda, l.onth, Ireland, linen 
inerrhaiit. for improvements in iinichiiioiy for Inp- 
liliig and folding all ileMTiptiuiis of fabrics whrthcr 
woviii by hand, or power. Seated, November 17. 

•Iiihn Spinks, the younger, of .lohn-street, lied- 
fold row, MnldlcM'x, gi'iit.. lor an iinpr.ived ajipa- 
r.ftUR for gifltig cla^iK‘l1y to certain p.irts of railway 
niid other canlago.s reqiiiiing the .same. (Ueing a 
cuuuuunicatioii.) ^^SiMied. Nuveuiber 21. 


KJriSS AXT» MOTIOCS. 

Anotfier AVf/» CVwcfi/.—Amoii;: the novelties re¬ 
cently introduced at the Ailclaidc Gallery entitled 
to notlcf*, i.s a new cement in iuiit.ition of marble. 
It is well known that a reiuciit, partly composed 
of marble dust, was used b> the aneientolii coating 
the coliiiniis and walls of their buildings. It is 
found in Italy and other genial climes, to be not 
iiifeiior to their native marble on exposure to the 
ed'ects of the atmosphere. The ceiueiit now under 
noft^e does not, however, contain any portiuu of 


m.arhlo dust, but is composed of gypsum deprived 
of its wc-ter of cryhtallizaiioii hy great heat, and is 
then s.iCuratoJ with a solution of aliuii of proper 
htrengili. The mixture being then subjected to 
illtell^e he.it, u equal in durability and capability 
of poli*$h and colour to tbc finest marble. Some 
be.xiitirnl «ipecinii‘ns were shown a few evenings 
tniice, und the lecturer observed that the sulphate 
of alum, being the ba»e un which must colours were 
stru'-k, and alniii the mordant used to fix them, 
aitbrdrd a sunicicMit proof of the aptitude of the 
cement to receive aiiv of the roluur.'^ in iinitatioii 
c)i marbles, gramte, w'onds, JouruaL 

Micrnscojjcit .—The Iloyal Sceicty have ollered 
a preiiiluiii of \itOL for the best microscope whicif 
shall he delivered to the Society, at ihcir apart¬ 
ment.s in Somerset House, before the 1st of May, 
18j;<, to remain the property of the Society. The 
iiistiuineiit i.s to be the best conipounc! achro¬ 
matic micrusenpc, having not less than five dilfer- 
cJit powers, witji a mieroiiietiT, eye piece, a con- 
deiiier, and the usual accompanying apparatus. 

r/ze Dfrtfs of Alchemy not —A literary Jour¬ 

nal of the bi.st week contaiiib .‘tii advertlselneiit cx- 
trtiordinary niub-r the head of '* Hermetic Idiiloso- 
phy .'iml Chemistry of the AiicieiiLv,*'in which a 
** ITofessor of long exaicrieiiee and research in both 
the ancient and inodeni cliemieal RchoolS|’' utTcrs, 
for the .small t rifle of (wo h undrfd ymmas^ to luriilsh 
** the philosophical studciiT, or other pupil,*' *' with 
II proper quantity (»f the requisite mercurial matter 
to u])crate fur Hie piolilahlc application of the her¬ 
metic M'ieiice as a source of wcallh to the fortunate 
operator in this mystical hraneli of metallurgic 
chniiihtiy, succtssfully practised by Fkainul, Lil¬ 
ly, and other the adepto ehcmical philosophers of 
the middle agess.'* Only “ i//fi/* <i/ 7 z//c<iw/.v" are to 
be let into the niaking-iminey'at-w ill secret, because 
‘‘the tedious and diilieult e;,\boralit>ii u| the neces¬ 
sary mercurial agent above mentioned (the C'adu- 
ceaii mercury of the ancients) prevents any but a 
rcry sporiny dhsrminatiun of the matter /*' \\ hat- 

evei* the advertiser's hcrnietie merits may be in 
other respects, it will not be disputed that so far as 
the hiiinbiig uf the thing goes, he is a genuine adept 
of the old school. 

The Unt-hlast Patent. —This patent cx]>in d on 
the IHti nf September for Kiiglaiid, and on the Ist 
of October fur Scutlniul, and has pioved eiiiiiiently 
successful to the inventor. licshtcs being of great 
iiatioiol hciKlit, it has rc.ilizcd a sum of not le.ss 
tliaii ]5</,f!00/. to (he patentees, and has placed John 
lic.iumont Ncilsou high in the ranks of the bene¬ 
factors of, not his country alone, but of mankiml, 
iron being the most useful of uietala, and its cheap 
pTodiictioii of iiiiTnensc unportaiice in arts and ma- 
iiurActuies, on which the conveniences Aid cumrorts 
of life depend.—Timer. 

lluyv H’irif-ropc.—A friend of ours, who has just 
r.Uurncd from Antwerp, informs i:s that he saw 
landing on the qiniys there, from a vessel arrived 
from Now'oastle, a huge coil of vviro-rope, which ex¬ 
cited jiiuch astonishment. It was stated to he 5500 
yanks in length, and to weigh Xwclve tons, and ho 
iiiiderstuod that it had been puichased by the Bel¬ 
gian GovcTTimeiit for the celebrated inclined piano 
of the railway from Antwerp to Liege .—Dundee 
Paper. 


0:3^ IsTEsmsc Pa'tknters may be aupplied 
gnitis with Instructions^ by application (post, 
paid) to Messrs. J. C. Hobertson and Co., 
10>6, l^leet-strcct, by whom is kept the only 
COMl'LKTE URUlSTnY OF PATENTS EXTANT 
fivm 1617 (u (lie present tme). 
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KIKO 6 8TOVB*rfRATE. 

[Rnglatercd pursuant to Act 2 Vlct. 17. No. 069. Decemlwr 10,1841.] 


Sir,—Your correapondcnt, R. W. T., 
expresses a desire to see stove-grates 
constructed upon better principles than 
thosti in general use, in order that more 
perfect, combustion may be attained; and 
another, T. H. B., gives a description 
of a grate most likely to carry out B. 
W. T.’s wishes/ .(See present vol., p. 
494.) T. H. B.'s suggestions are very 
correct, though I presume they arc found¬ 
ed more on gi'neral considerations of fit¬ 
ness than on actual observation. About 
a year ago, 1 constructed a register stove 
grate, which seems to me, (with submis¬ 
sion,) to carry out R. W. T.’s views more 
complete than that of T. 11. B., and I 
have since had many unquestionable 
proofs of its efficiency. I am, therefore, 
induced to send you a description of the 
same, for the information of your corre¬ 
spondent, and also of your many other 
inti:IIig(>iit readers. , 

Fig. I, of the accompanying engrav¬ 
ings, shows my stove-grate which, in ge¬ 
nera) appearance, is similar to the usual 
register grates; but will be found, on 
examination, to differ from them in the 
deepness of the bevelled sides and top, 
in the smailness of the aperture to take 
off the smoke, and in this aperture being 
situated at the baekf immediately over 
the fire, and having a tube to convey it 
to the chimney. 1 was induced to con¬ 
struct this grate to carry off' more per¬ 
fectly the smoke into the chimney, and 
thcn;by cure what is generally called,a 
**smoky chimney;” and this it does 
with more certamty than any grate I 
have ever seen. It produces also the 
more perfect combustion desired by R. 
W. T., whilst it fully proves the cor¬ 
rectness* of the statement made by T. 
H. B , viz., **t!hat a stove-grate of this 
description will not retjuire more than 
one-hatf the usual consumption of coal, 
with a lomfort not shown in the use of 
anjf others,** It is not necessary, how¬ 
ever, to bring them out beyond the chim¬ 
ney, as recommended by T. U. B.; 
for it may be fixed in the usual place, 
within the chimney-piece. The heat 
reacted by the sides will be found quite 
stfiTicicnt for warming a room; and, by 
Icaviirg the back free from the masonry, 
an air-chamber w'ould be formed, whence 


warm air might be conveyed in tubes to 
heat other apartments of a building. By a 
simply-arranged balanced sliding plate 
the nue is perfectly closed, to prevent 
the return smoke from other chimneys. 

As the opening for the smoke is small, 
it may be asked, “hov is the chimney to 
be swept ? ” I answer by stating, tliat 
the bevelled top plate, marked A, is made 
to be lifted off, thereby giving a much 
larger'opening, and greater facility for 
sww*ping by machinery than other grates. 

In conclusion, I would observe, that 
the engraving, fig. 2, shows the same plan 
of construction applied to a wmmon 
grate with hobs. ^ 1 registered this under 
the name of ” King’s Calorific pmoke 
Conductor,” as applicable to all kinds of 
grates. Rather a fine name, you may 
be ready to say ; but, as it is intended to 
conduct the smoke horiwntally into the 
clflmiicy, and as it does this most eff'ectu- 
ally from the conductor or tulte being 
HEAT£i>, I think you will admit it is 
comprehensible, and tot veryeinappro- 
priate. 

Fig. 3 shows a side view', exposing the 
flue. This may be ma«le of thin sheet- 

Fig. 3. 



iron, and applied with great effect, at a 
little cost, to grates already fixed. 

The stove, fig. 1, is, how’ever, the most 
perfect of all, for diffusing heat with a 
small portion of fuel, and carrying off' 
the smoke arising from the same. 

1 am. Sir, 

Your obedient servant, 

S. Kino. 

Bath, December 3,1842. 



ON TIIR CONSTRUCTION AND USB OF COMMUTATION TABLKS, FOn CALCULATINO 
THB VALUES OF BBNKFITS OBPENOING ON LIFE OONTINGENCIES. 

Part yi .—On the most general application o/ihe Commutation 7'ables. 


We have been occupied hitherto with 
the considerattpn of the present values, 
or single premiums, equivalent to benefits 
of various kinds. It is seldom, however, 
that benefits are paid for by a single pre¬ 
mium. The roqre usual mode is by an¬ 
nual premiums, which may be either 
uniform or variable, and payable either 
during the whole life, or only for a spe¬ 
cified number of years. It is necessary, 
therefore, now to show' how the aqjounts 
of premiums, payable as described, may 
be found. The method of doing so con¬ 
stitutes the most general application of 
the Commutation Tables; and it is this 
application which most strikingly displays 
the ^cat pow'cr of the method of com¬ 
putation we are endeavouring to illus¬ 
trate, and its vast superiority to all other 
methods heretofore in use. It will be seen 
as we proceed, that the previous papers 
have been but preliminary to that which 
forms the subject of the present paper. 

Thcnnrinciple upon which the appli¬ 
cation of the Tables that we are now to de¬ 
scribe depends, is so simple, that some 
may he disposed to award hut a small 
portion of merit to the person by whom 
it was first pointed out. But as we arc 
of those who believe that the merit of a 
contrivance is to be estimated in propor¬ 
tion to the utility of the object 4 has in 
view, and the simplicity and efficiency of 
the means by which that object is at¬ 
tained; and as the possession of those 
qualities, in an eminent degree, by the * 
contrivince in question, cannot 1^ gain¬ 
said, w'c take a very different view of the 
matter, and presume to think the con¬ 
trivance one of very great merit. , 

It is to Professor de Morgan that we 
are indebted for the contrivance we have 
alluded to. Others before him had, 
doubtless, shown how most of the pro¬ 
blems might be solved by the Commuta¬ 
tion Tables; but it was reserved for him 
to devise a 'genei^ principle equally 
applicable to all, and to exhibit an 
equation which should include in it al¬ 
most every case, as regards both benefits 
and premiums, that can he proposed.* 

* Mr. Uaviiit* vrotk having been long out of 
print, we have not been able to procure even a 
of it. But we have no reaion to believo that 
it cniitaine anything akin to the contrivance we 


Wc now proceed to explain the prin¬ 
ciple of this contrivance. The value of 
an annuiil premium whose continuance 
depends upon the continued existence of 
a gjven life, is evidently as legitimate a 
suqect for computation by the Commu¬ 
tation Tables, as that«of an^ of the bene¬ 
fits we have been considering. In fact, 
generally speaking, the only circumstances 
In regard to which a premium differs from 
an annuity for the same numbtT of years, 
are, that the payments of the premium 
arc usually made at the beginning of each 
year, while those of an annuity are made 
at the end; and that it is paid instead of 
being received by the person on whose 
life its continuance depends. 

The last-mentioned circumstance evi¬ 
dently docs nut, in the slightest dcjgrec, 
affect the present value of the premium ; 
and to the condition implied in the first 
wc havciaircady seen that the Commuta¬ 
tion Tables are equally applicable as to 
the case of an annuity payable in the 
ordinary way. (Sec Problems II., III., 
and IV.) 

If therefore wc extend for a little the 
meaning of the tiTin benejit^ so as to in¬ 
clude a payment or payments to be made 
by or on liehalf of the party on the con¬ 
tinuance of whose life that payment or 
• those payments depend, then it is evident, 
that the effecting of an assurance, or the 
purchase of any other benefit for which 
an annual premium is to be paid, is no¬ 
thing more than an exchange, or emntnu- 
tation of one benefit for another depend¬ 
ing on the same life. Conscxjuently, that 
the transaction may be equitable, there 
must be an equality between the present 
values of the two benefits; m, restricting 
this term to its legitiipate signification, 
between the present value of the pre¬ 
mium and that of the benefit in exchange 
for which it is to be given. Therefore, 
if we form an equation between the ex¬ 
pressions for the present values of the 
premium and the benefit, using a symbol 
for the unknown amount of the former, 
we arc furnished, by the solution of this 

have relerrcd to. With the other worlcH tr icd oji 
page 425, aa treating on tho uae of t1i« Commu¬ 
tation Tableog wa poaseas a competent aequaintance; 
and eertalnlp in none of them le the Imt trace of 
thia contrivance to he found. 


mm2 
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oquatipn, (which is In all caaw an cx- 
coedihgly Himplu operation,) with a value 
of the symbol employed, which value is 
that of which we arc in quest. It is in 
the idea of forming this equation that 
Professor Dc Morgan's contrivance con¬ 
sists ; and it will be seen how efficiently 
it serves the intended purpose. . 

It now only remains for us to illustrate 
these observations by a few examples, 
after premising two or three explanatory 
remarks. < 

1. In forming the equation just refer¬ 
red to, it is advisable, for the sake of ge¬ 
neralization, to use a symbol also to de¬ 
note the amount of the benefit. Those 
(ixplained in last paper will be employed 
for this purpose; and w will be employ¬ 
ed to denote the amount of a uniform 


premium, and the first payment of a va¬ 
riable premium. 

Since a premium, as regards its pre¬ 
sent value, differs from an annuity for 
the same number of years, onl^ in making 
its first payment a year earlier, the ex¬ 
pression for that value is found, accord¬ 
ing to the principles laid down in Pro¬ 
blems II., nL, and IV., by writing* -1 
for * in the expression for the preset 
value of the corresponding annuity, using 
of course tt instead of a to denote the 
amount. Thus, the expression for the 
present value of a uniform life premium 
of i>7r, is jr N (*-1); and that for a va¬ 
riable premium, also for life, of 

&c., is wN (a? -1) + /3 S (.r). 
Also, for the same premiums to last n 


years, the expressions will be, 
w(N(r.l)-N(.«+n-.l)], 

and w [N (.r-i)_N (.» + n-l)] +/3 [ S (•) - S (r+n)-nNC»'+»-l)]»‘ 

•). If we use n to denote a sum to be they will be called the benefit side and 
paid non', that Is, present value of any the payment side of the equation, 
kind, then, to subject it to the same do- Example 1.—Required the present va- 
noininator as the other expressions for ^ assurance of on (.»•), 

pn^ent values, viz., J) (.v), we must wnte Here the benefit side of the equation 

It thus, «r I) (j;). All the expressions for is, by (XI.), AM (a;), and the payment 
prewnt values, .•w we r«iuire to usi^ them gye is, as above, cD (*).*- 
Ill this application of the tables, will now 

^ attccU-d by the same denominator, ... (*) - AM (a) ,• and <r - 

I) (^); and since, in fonninjf' an equation 1) (^} 

between any two of these exp^ssions, gg before found. 

this constant denominator must ncccssa- „ , « . . i 

rily disappear in the solution, we have Example 2.—Required w, the annual 

obviously no farther occasion for it, and proinium for a life assurance of jBA on 

it will therefore never be cxhibiteil. To . , 

avoid the anomaly, however, of longer The benefit side is, as in last example, 

calling the expressions from which the AM (.v), and tiie payment side, by (II.), 

denominator is abstracted present values, wN (* — 1). 

If A^j£lOO, and *=30, wc have, 

^_100M(^) 7429.5-67 

‘ N(‘29) 


l'P866-iei 178. Od. 


90382*08 

Example endowment of £.v. Here the benefit side', is, by (I.), 

to be received in n years, provided (.r) bo aT) (x + n), and the payment side is, by 
then afive, is to be paid for by an annual (IV.), w[N(*—1)“N(*+/—1)]. 
premium, w, to last I years. Required w. 

.•I w[N(af-l)-N(*+f-l)]»eD(jr+B); 

whence, 

If a-£100, *—23, n—20, and f=10, we have, 

100 D (18) 114562*6 114562*6 

■N(*22)-N (32) ' 58976- 5- 3*2946*10 2603^5 




4*4012-jC4 &$.* 


* Vhi» i» the Problem proposed by Ivor Mae Iver, at page 99 of the present volume, and solved bv Mr. 
8coW and the wAlcr, at pp. 1H, 119. 
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If the premium be payable till the cn> apply it to the particular ease just solveily 

dowment become due, u'e have only in we have, 

the formula to substitute n for /; and, to 


__D («)_ _ 114562-57 114662-57 gj-. 

N (22)-N (42) ” 58!)76-15 -17483-64 4I4»2-51 ' 

a smaller premium, since, commencing at the same time, it continues longer. 

Example 4 .—£Af to be received n 9r, to continue until the n-ceipt of tho be- 

yeai^ hence, if («) be then aJivc, or at nefit is determined. Uotjuired ir. 

the end of the year of death, if that event Here the benelit side is, by ([.), and 
take place beforc'the expiry of n years, (XIH.), A[I)(*’ + 
is to oe paid for by an annual premium, and the payment side is, by (lY.), 

7r[N(j7—I)-N(ai' + n- 1)]. 

. *. w[N(af — 1) -• N(ar + » —1)3=A[D(.p + w) + M(:r) — M(jr+»)]. 

Whence, w- 

N(<-1)-N(»j»-1) 

If A-“illOO, a!=»dO, and 7i—30; that is, if the benefit be receivable at CO, or at 
death, if before GO, we have, 

.,1 100[D(G0) + Md&O) - M(60)] 4ia57*53 + 7429 .';t,7 -24598*20 91556;W 

^ "N(29)-N(59)' ■39382*03 - 4487*42 ‘ '34894*06 " 

2*0238 £2 12«. 6d. 

Example 5. — Ecquired the annual Here, the sum to be received if death 
premium, «r, payable till death, for an take place in the first your is A + w, it in 
assurance of jCA, on (x), with which the the second, A + ^w, and so on. 'Ihero- 
whole of the premiums paid arc to bo re- fore, tho benefit side is, by (XIX.), 
turned • • 

(A + flr)M(d?) + 7 rR(*’+ 1) — AM(ar) + irK(.i), by (10); 
and the payment side is, by (II.), n'N(.i'-1). 

. *. 7 rN(» — 1) --AM(-*) + 7rR(a') ; whcncc we obtain, 

AM(x) • 


If A».£100, and dr»30, we have, 

100M(30) 74;195*67 • ^74295*07 

-r “3938*2*03- 17127*42 “2*i254*Vi5 


nO ddeOS « X'3 Otf. 8d.* 


N(*29)-R(80) _ _ 

Example 0.—An assurance of ijA, for Here the benefit side is, by (XIII.)* 

n years, on (a), is to be paid for by an • A[M(dr)-M(a + 7i)3, and the’ paymen 
annual premium, tt, also to last n years, side,by (IV.), w[N(a— 1) —N(ir+ »- I)]’ 
Requirra w. 

. *. »r[N(a? -1) - N(.r + » - 1)] « A [M(ar) - M(a’ + «)]; 

Whence, . 

* , N(af-l)-N(»+n-l> • 

This expression assumes a very convenient form, if, instead of column M, we use 

its value in terms of N. Thus, since, by (13), 

M(a:)=eN(af-l)-N(x), and M(.p+») = i>N(a»+n-l)-N(x+ »), we have, 

_A {r[N(jp-l)~N(jr+n-1] -N(x)4N (jr+»)} 

»» N(»-V)-N(i*+n-i) _ 


• The Commutation Table, as it stands, docs not 
enable us, conveniently, to find the amount of an¬ 
nual premium e<iuivalcnt to a benefit which con¬ 
sists partly of a return of all the premiums paid, 
with simple Interest upon them from the date of 
payment, the Increiueiital portion bein^in this ea^e 
of the form m, 3si« fijn, lOm, A:c. The addition of 
another columni formed from R as R is formed from 
M, would however afford the means of doing so. 
We might obviously add as many columns as we 


VlftiBerl in tills way. Thdr pronirtlw would to 
aucli that, calling the column formed flmin 11 tbu 
Jlnt, the division of .my number In the nili column, 
by the cof respond lug number in 1), would give Ihu 
present value of an asaurauce whose payiiients 
slmiihl be the series of ligurate nuinbcra offiio nlU 
order; and the remark may be extended, wafe/fs 
wtilandfMf to the annuity columns. But such pro¬ 
perties tieiiig more curious than uieftil, wo do not 
insist upon theiii.-^Sc€ Do kiofgnn, !■, p> 
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- A 5 t> - N(jf)~N (g- m) 1 

If A =>£i00, 4;«30, and n = 10, the solution by ths first of these formulae will be, 
^ _ 100[M(30) - M(40)] 100(742-9567 - 522-6508) _ 23030-64 _ 

' N(29)-N(39) 3938-2-08 -21806-62 18075-46 

1*2188==.£1 49. 5d. 


The solution by the second formula will be. 



N(30)-N(^) -l „ioo(-961539- 
N(29)-N(39)J ^ 


17159-95k 

18075-46^ 


. J00(-961539--949351)»1-2188, as before. 


Example 7,—An annuity of £a^ de¬ 
ferred fur n years, on (ar), is to be paid 
for by a uniformly decreasing annual 
prufiiium, to be extinguished when the 
annuity is entered upon, llequired tt, 
the first year's premium. 

Here the benefit side is, by (III.), 
aN(<i + r) ; and, since the premium is to 


be extinguished in n years, it will make 
n + 1 payments. In order, therefore, 
that the (n+2)th payment, which would 
be due when the first payment of the an¬ 
nuity is receivable, may be 0, the annual 

decrease must beThe payment side 

ii+ 1 

consequently is, by* [20,6], 


«{N(,-l)--^[S(..)-S(.i- + »+l)]}. 


llencc, -1)-, [S(0 - S(.i + n +1)] } + ») ; 

... _1._"R*;-'").. _. 

N(^-l)- ^[S(a)-S(j + n+l)] ‘ . 


If a—£100, i«=40, and » -20, we have, 
lOON(r)O) 

N(39) - [S(40) -S(Gl)}V2r “2130d-6-> 
40G884-8J1 _4008}n-83 

21306-6-2 - ib(Ji3-()Ti“ iboyiTutr' 


406084-83 

- (25253378 -20648 G0y4-'2l 
38-0495-£38 la. 


Example 8.—An increasing life as- • inium ^-hich is to be ir for the first n 
surance of £A, £(A+H), .£(A + 2n), years, | v for the next n years, and I ?r 
&c., on (■•'), is to be paid for by a pro- for the remainder of life. Required v. 

The benefit side is, by (XIX.), IlR(t + I); and the payment side is, 

for the first » years, ?r[N(r — 1) — N(j’ + »— 1)] ; ^ 

second }"■[ N (.!■ + w -1) “ N( >■ + 2w — 1)]; 

remainder of life JirN(dr + 2w - I). 

Therefore, adding these for the whole payment side, \rc have, 

r{N(^ -1) - * [N(«+n -1) + N(» f ‘in - 1] } » AM(<«-) + I1R(.^+1); 

r. _ AM(*) + nR(.J +1) 

N(*»-l)-f[N(r + n- l) + N(i»-+2n-l)]' 

If A“£100, H=»£5, a-* 30, and «»7, the formula becomes, 

100M(30) + 5R(31) 

N(-29)[N(3T>) + Nl43)]' 

And, taking the numbers from the table, we should find, 

ff-6-l644»=£6 3a. lid. 


This mode of paying premium, al- subjoin the general expression for the 

though not unusual in practice, is not payment side of the equation when a 

included in Professor Dc Morgan's gc- benefit is to be paid for in this manner, 

neral Problem (1., pp. 10, II). We that is, by a premium rraaining constant 
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(lurin-jf one or more terms of years, but ever: then the payment side of the cqua- 

varying, either by increase or decrease tion, for a premium which is to be ir 

at the end of each term. Jjet p, and r, during the first t yearsi pv during the 

denote any numbers whatever, either* following m years, qrr during the fpl- 
whole or fractional; also, let /, m, and lowing a years, and f n* for the remainder 
n, denote any terms of years, what- of life, will be, 

jr[N(j;— + l)N(.r+ l) + (gf-/?)N(a+ i +w - l) + (r—j)N(.»+/+in + »-1)]. 

From this expression it appears, that, ample, let.j'--30, 

if p be less than unity, q less than p, and and, since there arc only two definite 

r less than q, the premium will decrease periods, during wrhich the payments are 

at the end of eac& term, and vice veraa. uniform, u--0 and ^ -^O. Hence, the 

To apply this expression to the last ex- expression becomes, • 

7rCN(29) - }N(43) + iN(4;J)l -N(2!») -- fr[N(3<>) + NU3)]} • 


Example 9.—A life assurance of 
on (.*■) is to be paid for by a sum in hand, 
ttj and an annual premium, r. *Ri!- 
quired w. 

Here the benefit side is AM(a:), and 
the payment side is <rD(i') 4- wN(.e -1). 

a*. + n-N('t -1) = AM(r). 


Whence, a-- 


AM(j')-fflV) 
iN(u-l) ■' 


If A—,€1000, jr=40, and (r»:€100,we 
should find, • 


ir=18"2;j08=,£lB 4tf. 7d. 


Example 10. A person now aged x 
years ctA;cted an *a8surancc on bis life, of 
£A, n years ago, at an annual premium 
of £ir, of which a payment is just due. 
He now wishes to dispose of his interest 
in the same, the purchaser to take on 
himself the payment of the future pre¬ 
miums, and to receive the sum assured, 
when it becomes due by the death of {x). 
Required <r, the sum to be paid to (j*) for 
his interest in the policy. 

The sum to be paid to (>0, that is, the 
present value of the policy, is evidently 
the diffejenee between the present value 
of the assurance and that of the future 
premiums. 

«T D (x)=A M (0 - w N(* - 1); 

Whence, <r - 

If Aajgloo, and d;=40, then, if the 
assurance was effected ten years ago, and 
the premium calculated by the same 
table as is made use of fur the valuation 
of the policy,* we should have, 

AM(30) Hence, we 

N (29) 

find, 9 - 8*9920 = £S lOe. Wd. 


• Tbi< is by no meant iieceHarily the cane. The 
ae(«»l ptcmlum mast always be ute'i. 


Here we must stop. 'Hie object of 
the writer in commencing the present 
series of papers was, as stateil in tne out¬ 
set, to furnish an easy introduction to 
the papers on the same subject by Pro¬ 
fessor l>e Morgan, in the (Jompanion to 
the Almanack; as he had found, in the 
course of his experience, that persons 
even who had paid some attention to tlie 
subject, were at a loss to cotnprelieiid 
the scope of the papers alluded to. Whe¬ 
ther or not he has in any degree suc¬ 
ceeded in* his object is for those to ssiy 
who may have honoured his lucubrations 
w'ith an attentive perusal, lie is himself 
sensible of many deficiencies in them, 
some of which, perhaps, if the opportu¬ 
nity were afforded him, he might be able 
to amen^. Such as they are, however, 
they arc now before the public; and he 
trusts tliat, as the work of an amateur, 
they will be viewed with indulgence. In 
particular, he has to bespeak the for¬ 
bearance of the learned individual, in a 
desire to render whose writings on the 
subject more accessible than heretofore, 
*they have originated. It is only now, in 
taking leave of the subject, that lie per- 
etdves, in its full force, the presumption 
of w'hich he fears he has been guilty. 
But as he thinks it may be allowed that 
his object has been praisovorthy, he 
trusts this will be received as an atone¬ 
ment for deficiencies iiT other respects. 
In the preparation of the articles the 
writer has made free use of Professor 
De Morgan's papers, as indeed he could 
hardly fail to do, since to them and^ to 
Mr. Jones's work he owes all the in- 
forination he po'*pn8«»ea (»n the subject. 
Notuirhstatiding this, however, and the 
circumstance that his paiiers considerably 
exceed in length those of the k^grned 
Professor, the vein from which the ma¬ 
terials have been taken is not nearly ex- 
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Iiau8t(:il. It will filill amply repay a 
search on the part of those whom in* 
tcrest or inclination leads to caltivate this 
branch of science. 

O. 

Ilcriut-a street, rcntoaviUtt, Deo. C, lait. 

JStra/fim.—458, column first, lint's 
4 nml 5 i'rom bottom, dele, “ <>r n Into * + ».'* 
The writer is not aware of any other ern* 
uircctin/; iiuy of the foriiiitlic; nor lias ho 
found on error in tlio Table as printed. 


rADPIiE-WBEELe. 

Sir,i--Prom Mr. Zander's reply to my 
observations on paddle-wheels, any one 
would suppose 1 had imagined, that not 
only the imtMrsed Jloate, hnt the whole 
of tne floats in the wheel ought to be oon> 
sidered “ effective ftaddle^hoard sur¬ 
face whereas, the whole of my re¬ 
marks were intended to prove that, 7 wt 
even eo much ae the tvial area of the 
Jioale immersed, ought to be considered, 

I feel assured that Mr. Zander has not 
intentionally so misrepresented ine, espe¬ 
cially as I observe his letter is of an 
earlier^date than the appearance in the 
Magaaine of uiy second letter on the sub¬ 
ject. 

My remarks were called forth from 
facts I have myself observed ir nume¬ 
rous cxncriannts made upon paddle- 
wheels; but these were made with wheels 
having oblique floats, and partially en¬ 
closed at the sides, as already described in' 
your Journal. With wheels of this con¬ 
struction, and iiumcrsed the depth which 
1 have recommended, I have found that 
six floats arc fully as cfiective as eight' 


or any greater number, and therefore, 
conclude that in the common paddle- 
At heel, the total effective area of resist¬ 
ance at any one time cannot exceed the 
length of one paddle-board multiplied 
by <*> depth of im¬ 

mersion. 

Tredgold (The Steam-Engine, Art. 
bdJ, 1827 ed.) observes: “The best 
position for paddles appears to be in a 

{ lianc passing through tne axis; if they 
)c in a plane which does not coincide 
with the axis, they must either strike 
more obliquely on the fluid on entering, 
or lift a considerable quantity on quitting 
It,'* p This condition is complied with in 
my improved paddle, every point u 
the float radiating in a line from the ex¬ 
tremity to the axis. Again, in the same 
article, he observet': ‘* To set the pad¬ 
dle at any other than a right angle aiust 
obviously be a defect; for the resistance 
to motion becomes less when the surface 
strikes the water obliquely, whereas, the 
greater this resistance tlie greater the ef¬ 
fect in impelling the vessel." This 
(otherwise) defect in my wheel is com¬ 
pletely obviated by the aide plates, which 
secure a resisting surface of the whole 
breadth of tlie wheel at the pmnt of 
action. 

I agree witli Mr. Zander, that there 
is much to be dune before wc can arrive 
at a correct theory of the action of steam 
vessel propellers, especially as to the pro¬ 
per proportion of the propeller to tho 
vessel f upon which very much must 
certainly depend. 

1 am, Sir, your obedient servant, 
Eenj. Bibam. 

Wentwoitli, Dec. 3, 1615. 


MORTALITT XR THE METROrOLIS, AKD IN THE COUNTRY DlSTRICTSi ILLUSTRATED. 

Sir,-~Aq ** augmeiited mortality tn the'publication of the (Quarterly Table 

ifie tnetropohe - having been recently of the Mortality in 414 of. the pnncipal 

asserted m W pages, for party pur- districts of Knglandand Wales," to show 

poses, lo which I ^ve an off-hand dc- the utter falsehood of ascribing an emit- 

mal at page 397; 1 now avail myself of meutetl mortality to the metrojwlis. 

The total number of deatlis registered in the metropolis during 
the quarter ending Sept. 80th, out of a population of . , I 870,727 was 11,010 
In the remaimug districts, out of a population of .... 4,'663,808 was 28,0o0 

M^fog the total number of deaths, in a population of , , , 6,584,535 39,069 


Ats^par^ with the average number 2474 deaths. The average for those 
Oi.draths in the spie quarter of the four years having been 36,595. This, how- 
previous years, there is an increaso of ever, includes the metropolis, whose 
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number of deaths was ti /cm than the 
average of the four previous years; so 
that the whole of the increase has tahen 
place in the country districts. The in¬ 
crease of population should, however, bo 
taken into account, as reducing the pro¬ 
portionate increase of deaths in the coun¬ 
try, and also in still farther reducing the 
diminution in the mortality of the me/ro- 
■polis. The population increases in the 
town districts about 4 *74 annually which 
w'ould reduce the average of deaths, ap¬ 
plicable to the summer quarter of 
from 39,069 to 38,208, or 861 deaths 


less than those actually recorded. But 
this would still leave an increase upon 
tile quarter of 1,613. In fact, the mor¬ 
tality was 2 per cent, greater than the 
summer average, which is at tlic rate of 
23 deaths annually in a population of 
1,000. In the last summer quarter, the 
mortality was at the rate of 20*4 annually 
ill 1,000, vis., 23*0 in the inetrojwlitun 
districts, and 23*6 in the provincial 
towns. 

The following table shdWs the principal 
places in*which (in sonic coses a very re¬ 
markable) increase has taken place. 


Towns. 

• 

Average 
of four 
previous 
yours. 

lucRjaso. 

Total No. 
of cloiitlis 
last 

quarter. 

Brighton 

210 

70 

310 

Clieltuiiliani 


79 

259 

Clifton. 

311 

115 

426 

Cliorltun.... 

• 465 

214 

679 

Dudky.«... 

421 

117* 

568 

KuldcnninstcT , 

109 

(i3 

172 

Jkceds a, a. 

1019 

114 

1133 

Livcqinol.. 

1798 

158 

1956 

MancUcstiT.. 

1423 

191 

1611 

Xuttiiighain ...... 

3r)0 

79 

429 

IViizaiicc.......... 

199 

8t 

2K3 

lly mouth . 

165 

17ff 

343 

Preston , .... 

409 

7.3 

482 

llcilruth 

201 

77 

• 28H 

Tvnemouth... 

280 

80 

360 

WulsaU .. 

152‘ 

91 

243 

Wolvcrhunqdun .... 

421 

87 

508 


I think it probable, Mr. IDditor, that 
very few Sf us are fully sensible of the 
iinincnse obligations we owe to< the pro¬ 
gress of statistical science, which, by 
placing before us extensive and autbentip 
series of ficts, enables us at once tojiut 
down the charlaUln utad the empiric, who 
would otherwise each palm upon us such 
suggestions or mis-statements as w'cre 
best calculated to serve bis particular 
purpose—to give colour and plausibiiity 
to every scheme, howeyer visionary—to 


ptiiF off every nostrum, however mis¬ 
chievous. 

Jjct us hope that it will be long befoYc 
your pages are again made the vehicle 
for disseminating any thing so utterly at 
variance with truth, as the asseftion that 
the impurity of the watgr supply has 
given rise to an ** augmented mortality 
in the metropolis ! ** 

I remain. Sir, yours respectfully, 

Wm. Baii%by. 

S9, Alfred'itrcot, Tsllngtou. * 

Novmbet 1!>, 1S42. 





RAILWAY economy—THE SATELLITE LOCOMOTIVB. 

Now that the miscalculation, blunder- try has been so enormously enhan^d, 
ing, and extravagance, by which the first are evils past, and gone, and remediless; 
cost of most of the railways of ibis coun- and that the cbier thing which share- 
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holders have to look to for good divi- 
(lends—in some cases, indeed, the only 
Ihiug —is economy in working the costly 
monopolies they have secured to them> 
selves,—every fact bearing on this point 
is deserving of the most serious attention. 
We have reason to believe that there is 
yet a great deal to be done in this way; 
that it to say, if railway *proprietors, 
warned by the past, will only be true to 
thtMOselves, and look after their own. 
What, for exanjple, can be more inex¬ 
cusable, or more easy of remedy, than 
that the cost of engine power should 
on one line be double what it is, under 
the same, or nearly the same, circum¬ 
stances, on another ? Or that, on the same 
line, the consumption of some engines 
should he twice that of others? Why 
should not the engines of every line be 
worked at the least possible cost, and 
none but the most cheaply worked en¬ 
gines be in every case employed V The 
replacing of old engines by new may 
require an invi'sttnent of additional capi¬ 
tal not always at the command of railway 
companies; but wherever nc insupera¬ 
ble obstacle of this sort exists, a proprie¬ 
tary uanuot consult their permanent inte¬ 
rests more surely than by getting rid of 
the wasteful gluttons of their engine 
establishment as speedily as possible. 
The savings of two or three ytjars would, 
in most cases, more than suHicc to replace 
all the capital required. 

We have been led to make these re¬ 
marks by what an engineering friend of 
ours witnessed the other day, in the 
oourse of a professional visit to the Brigh¬ 
ton line. Xle went down with one en¬ 
gine, and came up witli another, by dif< 
ferent makers. The first was stated to 
be of the ordinary sort, and exhibited 
nothing in its performance which would 
lead one to doubt the correctness of the 
staU'ment The second was represented 
as being the crack engine of the line, and 
is called the Stitellilc. She drew a well 
filled train of nine carriages, the gross 
load, including engine and tender, being 
about 75 tons; and on the heavy parts of 
the lihe from Xirighton to the first sum¬ 
mit, where the rise is about 20 feet per 
mile, or 1 in 204, she went steadily, amt 
without any apparent straining, at th<* 
r.tte of 30 at» hour. Our infer**!- 
an^was told that, on other occa&iotis, 
the engine had dragged no less than 
.seventeen carriages ^ver the inclined 


planes, at the rate of 28 miles an hour, 
and that in more than one instance she had 
gone from London to Brighton at the 
rate of nearly a mile a minute, for the 
whole distance. It is now nearly a year 
since the Satellite came into active ser¬ 
vice (23rd of December, 1841), and since 
that period she has gone nearly 30,000 
miles without requiring any repairs what¬ 
ever—agoing off duty, in her turn, one 
w'cek in six, but merely for the purpose 
of overhauling and cleaning. Nor is the 
economy with which the engine is worked 
less remarkable than her power and 
speed. Her average consumption of fuel 
is only 20 lb. of coke per mile, with a train 
of 'eight or nine carriages (the average 
nuiiilier), or about a quarter of a pound 
per ton per mile. Every person familiar 
with railw'ay statistics knows that such 
rates of performabces and of cxpeiyliturc 
are exceedingly rare, if, indued, they 
have bi^en ever before equalled, for so 
long a continuance. The average con¬ 
sumption of fuel upon railways cannot 
bu taken at less than -10 lbs. per train, 
per mile ; for, although some of the en¬ 
gines of the best makers consume consi¬ 
derably less, there arc many m bicli re¬ 
quire a great deal more. On this very 
lirighton line, for example, it appears, 
from the enquiries which our informant 
made, that the consumption of the Satel¬ 
lite is less by one half than that of any 
of the other engines employed upon it. 

I'he questions, then, which naturally 
arise,out of this state of facts are these— 
Why is the Satellite the only engine of 
the sort employed on the Brighton line ? 
and why are tiiere not engines as good as 
the Satellite on all the other lines ? Is a 
saving of 100 per cent, in the fdel account 
--equal, probably, to about 500/. per 
engine per annum—a thing not worth 
caring about ? 

'The superiority of the Satellite^ we 
mulArstanu, is not owing, so much to any 
pcculiaTity or novelty of construction, as 
to the judicious arrangement of ordinary 
forms of construction, and to the excel¬ 
lent style of workmanship, in which the 
whole has been turned out from the 
workshops of the Messrs. Bennie, by 
whom she was built. The centre of gra¬ 
vity is placed low', and the back pressure 
is much less than usual. "1 never,” 
says our informant, himself a railway 
engineer of extensive experience, ** have 
yet seen so well finished a locomotive 



PROGRESS OF THE SCREW SYSTEM OF PROPELLING IN.AMEAICA. 


539 


engine, or one so well proportioned, and 
with the parts exposed to strain so admi¬ 
rably strengthened and disposed; nor 
did I ever ride on one so extremely 
steady at all rates of speed, from the 
lowest to the highest.” 


PROGRESS OF TUB SCREW SYSTEM OF 
PROPELLING jN AMERICA. 

We mentioned not long ago, (p. 181 of 
oar present volume) that Capt. Ericsson 
was prosecuting with great success in the 
United States the adoption of the Screw' 
Propeller, which he first brought out ai^d 
patented in this country; but the extent 
of that success ]»roves to be much greater 
than w'e then supposed. We stated that 
the number of vessels ^ which it had 
been applied was eight : but it appears 
from documents which have been sub¬ 
mitted to our inspection, that the actual 
number is thirteen, including a govern¬ 
ment steamer of the first class. The ves¬ 
sels arc:— • 

Tlie Roubrt Stockton, tug boat, 70 feet 
long, 10 ft. beam, uiul 8 ft. hold, employ¬ 
ed on th«? Delaware and Schuylkill. 

The Clarion, 250 tons, wrecked on the 
coast of Florida. 

The Vanoalia, 1 90 feet long, 21 ft. G inch 
Chicago, I beam, and 8 feet hold. 
OswsGO, J Employed on the Lukes. 
Vulcan, 1 100 ft. long, 2^1 ft. 

InoNsiiiKS, f beam, and 7 ft. bold. 

Antiikacitk, r RiverDelawart:, Ra- 

11lackDiamond,3 ritan Canal, &c.* 
Propbllrh, the tSt. Lawrence and Ri- 
deau Canal. 

r 100 ft. long, 18 ft. 6 inches 
Eaicss^, s bf»im, fi ft. draught, Phila- 
l dulpbia Sc Baltimore station 
Princrton, Government steamer, 680 
tons, building at Philiulcljihia. 

-iron vessel not yet named, of 

80 ft. long, 14 ft. 4 inches beam, and 6 ft. 
hold, building by the Messrs. Worthinglon 
of New York. * 

Arrangements are also stated to have 
been made (October 1842,) for building 
two more vessels similar to the Ericsson, 
which are to be placed , next spring” on 
the same station. 

The engines of the Princeton Govern¬ 
ment steamer, as well as the screw pro¬ 
peller, have been constructed from de¬ 
signs furnished b]r Capt. Ericsson, and 
under his immediate superintendence; 
and in a letter which we have now be¬ 


fore ns from the makers, Messrs. Mer- 
richand Townuof the Southwach Foun¬ 
dry, they arc thus described: 

" Hie engines consist of two semi-cylin¬ 
ders laid side by side ; the piston shafts lay 
horizontal, and upon them is fixed a piston 
or leaf, which is to vibrate 90 degrees. Tlie 
semi-cylindcr| arc 8 feet long uml 3 fiwt ra¬ 
dius. Thu main shaft passes underand hetwjL‘eu 
tlie semi-cylinder, tliroughastufiing box ill the 
dead wooil of the ship. The prn]H:llcr is fixed 
on the cud of the shaft in a h)KU'c left be¬ 
tween the dead wood and the stern ]M)Ht. Thu 
two piston shafts have fi.xed on Uieir oat- 
ward extremity curb n crank which vibrates 
with tlie pi.'.lou, ami twe cuniieeled by a 
pitman witli the crank of the main siiaft. 
Tlu* eeutros of the. three eranks form a tri¬ 
angle. 

‘‘ Tlic.se engines are nearly finished, and 
are now being put together fur inspcctiou 
in our establisliinent. 

•• Tlie vessel has been delayed from cir¬ 
cumstances licyoiid Captain Eri(;i).son's con¬ 
trol, but it is L'.vpccted that she will be. ready 
to launch in the early part of next summer.” 

A letter, or rather certificate, dated the 
27th of Octmicr last, by Mr. Peter Hogg, 
of the firm of Messrs. Hogg and Dela- 
mater, steam-engine iiiauufacturerH of 
New' York, furnishes the following addi- 
tioii'il particulars respecting the liuilers 
of the Princeton and her propellers. 

" The boll era lately munnfai'tiired by tlie 
said firm for the steam frigate Princeton, are 
tlircc ill number, cacti of 20 fuel in length, 
7 tout wide, and 9 feet C iiiclie.s in height. 
Agrcenblu to a contract made with the United 
States Governniniit, the firm arc ul.so niaiiu- 
focturing the proi>uller for the said steam 
frigate according to (’apt Ericsson’s drawings, 
and under his direction, wliich said propel¬ 
ler is made entirely of composition metal, 
(nine parts of copper to otic of tin,) and 
measures 11 feet in diameter.” 

Messrs. Merrich and Towne make some 
observations in their'letter respecting 
the peculiar application ofostern propel¬ 
lers to coast and canal navigation, which 
arc also well worth quoting. 

” Hie success of this vessel (the Ericsson) 
Olid four iron vessels, built by Capt. Stock- 
ton last spring, with the propellers, has sa¬ 
tisfied us, and many well-infurmed parties, 
that the introduction of the Ericsson Pro- 
pclicr” will ill a short period (.‘oinpletcly n;- 
volutionisc our coast trade, by the introduc¬ 
tion of steam instead of sails. w 

“The peculiar formation of the coast, 
being filled with deep indentations connected 
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with sliort canals of large dimensions at in¬ 
tervals precluded the nse of the paddle-wheel 
for the freighting business; but the introduc* 
tiuii of the propeller places the whole trade 
under tlie control of steam.” 


MOHELBy'S mechanical PhlMCIPLES OP 

ENOINBKRINO AND AUCIIITECTURB.— 

TUIUU NOTICB. 

The utUmlioif of the student is next di¬ 
rected to Uie ” Strcngtli of tlic Materials” of 
which machines and buildings are composed. 

The ” elasticity ” of bodies is shown to 
depend on tins law, that the force nccos- 
bury to keep a body extended or com- 
pntsbcd is proportional to the amount of tlie 
extension or compression; so that each 
e<pial increment of the extending or com¬ 
pressing force produces an cepud increment 
of its extension or compression.” From on 
extensive series of experiments mode by Mr. 
15arh>w, on iron bars of different qualities, 
he deduced the conclusion, that a bar of iron 
of mean quality may be assumed to elongate 
by 100 milli(»nth parts, or the 10,000th port 
of its whole length, under every additional 
strain of one ton per square inch of its sec¬ 
tion. Tlie French engineers of'iho Pont des 
Invalidcs assign 82 millionih parts to tliia 
elongation; but l*rofc88or Moseley thinks it 
probable that these experiments were made 
upon iron of an inferior quality. Cables of 
iron wire elongate, according to Vicat, by 
91 milliontli jiorts; and bars of oak, occoirl- 
ing to Minanl and Dcsormes, by 1,176 
milliontli parts. Tlie strain, however, in oU 
these cases, is supposed to he applied by 
equal increments; for it is farther establish¬ 
ed, tluit 'if tlic whole strain, corresponding 
to a:iy particular degree of dungation, be 
put on at once, twice as much work will be 
done upon the bar os is expended on its 
elasticity. Of this Mr. Moseley gives the 
following striking illustration, to which we 
would beg to invite the particular attention 
of all ooneemed in the working of steam- 
engines. 

*'The mechanical principle involved in 
thb result has numerous applications; one 
of these is, to the effect of a snddm variation 


of the pressure on a mercurial column. Tlid 
pressure of such a column varying (Urectly 
with its elevation or depression, follows tho 
same law as the elasticity of a bar; whence 
it follows, tliat if any pressure be thrown at 
once, or instantaneously, upon the surface of 
the mercury, the variation of the height of 
the column will he twice that whidi it would 
receive from an equal pressure gradually ac¬ 
cumulated. Some singular errors appear to 
have resulted from a ^eglect of this principle 
in the discussion of experiments upon tlic 
pressure of steam, mode with the mercurial 
column. No such pressure can, of course, 
be made to operate, in the mathematical 
sense of the term, inctantaneomlyj and 
tite term gradually has a relative meaning. 
All tluit is memit is, that a certain rrlatiun 
must obtain between the rate of the increase 
of the pressure and the amplitude of the 
motion; so thet, when the pressure no 
longer increases, the motion may Ojase.*'— 
Page 190. 

Tlie general rule Idd down by the Fro- 
fessiir is, that tke work expended on tlic 
dungation of a bar should vary only as tho 
Btpwroof the strain and the length of the bar, 
and inversely os the area of its section; 
and, by applying this rale, the elliginecr may 
always determine the amount of work ex¬ 
pended prywdicially upon the elustidty uf tho 
rods used for transmitting work in machinery 
under a nriprocatiiig motion—pump-rods, 
for instance. A cudden effort of tiio pressure 
transmitted in the nature of an impact may 
malAs the expenditure of work double tliat 
which the above rule shows to be necessary. 

In treating of rupture by elongation, Mr. 
Moseley is led to a discussion of the theory 
of Suspension Bridges. As tiieSe structures 
have been liithcrto commonly derigned, tho 
chidns have had one unj/bnu eection. Tlia 
author demonstrates that this is ” false in 
prbtciple;” and.that, if it is required to 
build A bridge of ” uniform etrenytk,’* and 
therefore with tke greateet economy 
material,'* the area of the section of the 
chains should ” increase from tho lowest 
point towards the ^ints of suspension where 
it is greatest.” Tlie readers of our work 
will instantly ncognuc, in this important 
conclnrion, the distinguishing prindple of 
the suspension bridge invented by Mr. 
Dredge, whidi we have so often had occasion 
to bring under thdr notice; and will, doubt- 
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lesjty be as much surprised os wo have been, 

(a surprise, on our parts, not unmixed with 
sorrow,) to read the following note, whidi 
Mr. Moseley has apjHsnded to his enuncia¬ 
tion of the new principle. 

“ This variation of the section of the 
duuns is exhibited in a suspension bridge 
recently invented by Mr. Dredge, and ap~ 
peart to corjttihUe the whole merit of that 

tneeafton.''—Page 513. 

• 

The tone of this note is palpably slighting 
and disparapng; and, exactly to the extent 
which it is so, is most unjust. .True, Mr. 
Dredge did but discover that the section of the 
chain should diminish from the highest to tho 
lowest point; but, in discovering that, ho 
discovered all that is confessedly of most 
importance in the erection Rif structures of 
this clas£ lie discovered this principle, too, 
before any tiling similar Imd been evolved, 
dther by the practice of enguiecrs or by the 
cogitations of mathematicians. What one of 
the first of engineers, Telford, missed, in the 
greatest of all his works, a person wholly 
unknown b^oro to tho cn^nccring world 
has hail the good fortune to find; what all tlio 
profound learning of the Whewclls and the 
Powells of the schools, had failed to bring to 
light, has been revealed to the world through 
the humble medium of tlie self-taught ex¬ 
perimenter of Bath. It may be tlmt the 
happy thought camo to him, not through a 
long vista of mathematical symbols, (as, in 
truth, but few happy thoughts come,) but 
simply from contemplatfng tlio taper form of 
his fishingbrad; but surely It is not for a 
follower of the illustrious observer of the fall 
of the apple to sneer at Mr. Dredge on that 
account. Mr. Moseley does not fail te^ 
point out in his Preface, (page xvi.,) the 
beautiful simplicity which‘the principle of 
tiie diminishing section has introduced, 
the first fime, into the theory of the sus¬ 
pension bridge; and common justice, if not 
gratitude, demanded at hjs hands a frank 
recognition, in the same conspicuous place, 
of the daims of its discoverer. We say gra- 
tiivde, and repeat the word emphatically ; 
because it is a curious fact, that, as long as 
engineers continued to make the diuna of 
th^ sospeoMon bridges vith one wdfonn 


section, tho mathcmoticians never discovered 
that there was any thii^ vrrong in that prac¬ 
tice, but, on the contrary, made it the found¬ 
ation of all their theories on tliis subject^ 
theories which, proceeding on false data, 
were, of course, good for nothing; and be¬ 
cause, if Mr. A^osclcy has been able to pro¬ 
duce a simpler and truer theory of the sus¬ 
pension bridge than any of his predecessors, 
it is entirely owing to the individual whom 
it is the tendency, if not the object, of tho 
foot-note we have quoted to discredit and 
injure. 

We gladly pass from the case of Mr. 
Dredge and the Stupcnsioii Bridge to an¬ 
other, in which, though strikingly and rs- 
scntially alike in all its drcnnistonces. Pro¬ 
fessor Moseley has seen fit to pursuo a 
directly opposite course. Wc allude to that 
of Mr. Eaton llodgkinson, and his experi¬ 
ments on the Strength of Columns. Ifcrc, 
os in the ease of the Snsiirnsioii Bridge, tho 
** Mathematics and Mathematicians " wero 
all at fault, till Practice and Practicians ** 
came to their aid. The hypothesis,” Mr. 
Moseley admits, “ upon which it has been 
customary to found the tlieoretical discussion 
of the subject, is so obviously insuflicient, 
and the rcsiflts have been shown by Mr* 
llodgkinson to be so little in accordance 
with those of practice, that the high tone- 
tion it has received from labours such as 
those of Entert LegrangPt Poisson, and Na~ 
vier, can no longer establish Jvr it a claim to 
be admitted among the conclusions of science .' * 
Agtin—*' for all the knowledge on tliis sub¬ 
ject, on which any reliance can be placed, 
the engineer is indebted to experiment.” 
And farther—** In treating of the strength 
of columns, 1 have gladly replaced ^ ma- 
thematieal speculations npoif this subject, 
which are so obviously founded qpon false 
data, by tbo invaluable experimental results 
of Mr. £. Hodgkinson, detailed in his well- 
known paper in tho Philosophical Transac¬ 
tions for 1840.” For that paper the Royal 
Sodety, with excellent judgment, awarded 
to Mr. Hodgkinson the Royal Medal; and 
possibly it may be owing to that cirenni- 
stance tiiat Mr. Moseley secs a merit in tho 
Prsotioian ” IIodgkiosoDt which is so dimly 
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iliscernible to him in the clever, but nn> 
nictlnllcd Practician ” Dredge. 

While adverting to tlic services wbicfi 
practicians have rendered to science, we 
must not liere omit to quote the very proper 
notice which Mr. Moseley takes of the share 
which another eminent individual of that 
class hail in Mr. Hodgkinson’s experiments. 

'fhe experiments were made at the ex¬ 
pense of Mr. l^iurbairn, of Manchester, by 
whose libcml encouragement the researches 
of practical science have been in other rc- 
spects so greatly advanced."—Page 57B. 

lict ns now see which arc the chief prac- 
ticid results for which we are indebted to 
Messrs. IIodgkinson and Fdrbairn. Ijeaviiig 
out the mathematical formula: in which the 
I’rofessor has, (fur his scholarship’s sake, wc 
suppose,) enveloped them, they arc these;— 

** 111 all luises the strength of a column, 
one of whose ends was rounded and the oilier 
flat, was found to lie an arithmclicinism be¬ 
tween the strength of two other columns of 
the same dimensions, one having both ends 
rounded, and the other liaviiig both cuds 
flat. 

“ The aliove results apply only to the case 
in which the length of the column is so 
great, that its fracture is jiroduced wholly 
hy the bmAinff of its material; this limit is 
fixed by Mr. llodgkiiison, in rtispiwt to co¬ 
lumns of cast-iron, at about 15 times the 
diameter, wlien tlie extremities arc rounded, 
and 30 times the diami‘ter when they arc 
flat. Jn shorter columns, fractnre b'dces 
lilime partly by the crashing, and partly by 
the bending of tlie material. * * * 

“ It was found that the strength of iKi- 
liimns of cust-iroii, whose diameters wtre 
from one-ond-a-kaf times to twice <ts great 
infhemiddle as tbeej.'tremUies,vreve stronger, 
by oiu'-scvciith, than solid columns contain¬ 
ing tlie same quantity of iron, and of the 
same l«igth, when the extremities were 
roundcii; and stronger by onc-cigbth, or one- 
ninth, when the extremities were flat, and 
renderiHl immoveable hy discs. * * * 

** Calling the strength of the cast-iron 
column 1000, the strength of the wrought- 
iron column will, according to these experi¬ 
ments, be 1745; that of the cast-steel co¬ 
lumn, 2318; of the colnmn of Dantzic oak, 
108*8; and of the colnmn of red deal, 78*5. 
e V * 

** It results from these experiments, that 
t1)^ strength of short columns of wet timber 
to resist crushing is not one-half that of 
columns of the same dimenaions of dry 
timber." —Page 579. 

{To be concluded in our next.) 


WOOD-PAVINO. 

Sir,—To arrive at truth, it is necessary 
to look at every side to a question; and 
if the letter of Junius Bedivivus" were 
left unanswered it might lead us from 
that desirable point. He states that in 
1834 he gave three several reasons for 
doubting the success of wood-paving, 
founded on the assutnption, that none 
but the hexagon block would be used; 
all wliich reasons have proved erroneous. 
How, indeed, should they prove other¬ 
wise ? What can the swelling of blocks, 
or the rotting of blocks, or being stolen 
like farmers* fences, (the three reasons,) 
have to do with the shape of the blocks ? 
He finds, after a lapse of eight years, 
there arc good reasons why wood* paving 
should become general; and he is right 
in his conclusiolf), but not so in hi^views as 
to carrying out the improvement; and as 
every error in so important a question is 
calculated to do some harm, 1 will trou¬ 
ble you with a few observations. 

»> The alleged drawback of the slipping 
of horses, lias proved as fallacious as all 
other fears on this subject. It is a fact 
now rarely questioned, that h«rscs used to 
wood can run as securely as on stones; 
nor will it be difficult to understand this, 
if w'c recollect our own awkardness, when 
for the first time trying to walk the icc 
on skates. Desides, the alteration in the 
construction of the shoes is at this mo¬ 
ment keeping pace with the paving. 

* 2^110 swelling of the timber, stated by 
your correspondent to be an evil, is proved 
to be the very contrary. In the instance 
of St. Giles’ Church, the primary evil 
was, that the patentee depended on the 
curb-stones for abutments,' to form a 
sort of arch, leaving nojroom for swelling. 
Such disruption has never occurred in 
any other instance, nor will it ever occur 
"a^n unless from a similar cause. I be¬ 
like no one has more-, studied this sub¬ 
ject than myself, and 1 can safely assert 
that London docs not contain a yard of 
paving, on any principle, that mb not 
been improved by the swelling in the 
working of the blocks to their final set¬ 
tlement and acjjustincnts, in assisting to 
fill up and form a mass that can be ob¬ 
tained by no other means. In fact, it 
has proved a friend to wood-paving most 
desirable, and certainly most unexpected. 

The principal error, however, of your 
correspondent consists in stating that the 
most approved plan now is with an angle 
of 45'' to the horizon. It is a fact which 
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1 thought every man was acquainted with, 
that we have not one yard in London at 
45'’, nor (except a few yards laid within 
the past month) any inclined block at 
any other than between 63'’ and 64'’. 
Indeed, the only inclined blocks ever yet 
laid down are those on Parkin’s patent, 
taken out Oct. 1839, and Count dc 
Lilac’s, about three months after. A 
pavement with an angle of 15^ would 
present so much oPtbe side of the fibre, 
that a horse could not stand on it any 
mure than if the grain were parallel to 
the road; and every one that has trodden 
on a wet polished plank can form some 
idea of that. • 

The last error, is to suppose that groov¬ 
ing will diminish the wear to any ma¬ 
terial degree, especially when it is proved 
that good wood will wear hut one third 
as fasl%sstonc, Qibout half an inch in seven 
years.) This, however, can be the case 
only when a perfectly uniform and 
smooth surface is maintained; then there 
is no concussion, and pressurc'will m^c 
the wood harder. 

T am, Sir, yoursubscrilier, 

T. n. B. 


READMJVy's IIAROMfiTER. 

^ir,—Your remarks upon my commu¬ 
nication relative to barometers, inserted 
in the Octolicr Part of the Mechanics' 
Magazine, although not altogether strict¬ 
ly correct as to dates, were, nevertheless, 
sufficiently satisfactory as regarded *their 
intended purpose, in the November 
Part of your Magazine, Mr. Kctidman, 
admitting the principle of suspending, 
or placing the cistern of a barometer on 
a spring or balance, to be the only i.oint 
in which our inventions agree, claims 
the extension of this principle to the 
weighing the mercury in the cistern, 
which he considers, to be a better test of 
atmospheric pressun:, than that#f esti¬ 
mating the length of the column of mer¬ 
cury within the tube. 

In the present instance, 1 am not in¬ 
clined to admit that any practical advan¬ 
tage can arise from Mr. Readman’s sub¬ 
stitution of weight for measure; for, 
unless the tube be so selected or prepared, 
that its bore shall be accurately cylindri¬ 
cal within the limits of the mercurial 
range, his mctliod of weighing would be 
evidently imperfect; and, unless bis cis¬ 
tern be constructed upon the principle 


which 1 have recommended for the con¬ 
stant self-aiyustmcnt of the surface of the 
mercury within the cistern to that vrithin 
the tube, as indicated by the scale and 
'vernier, no results can be obtained that 
will nut require subsequent correction, 
even although the tube itself be an accu¬ 
rate cylindef. 

If your scientific readers admit the 
truth of these statements, they may, of 
course, (provided iny principle, so far os 
1 have described it, be fully einhudied in 
the barometers con-structed by Mr. Head¬ 
man,) resolve for themselves N^hethcr 
they would rather estimate the differ¬ 
ences of atmospheric pressure by weight, 
as indicated by a steel-yard nr other 
contrivance, or by measure, ns shown 
by a well divided scale and veniii'r. 

Believe me, very faithfully yours, 

Chas. Thornton Coatiiiitk. 

Wraxatl) iirar Hristol, DucvnilM-i S, 1HI2. 


TIIR “ MAOICIA.V” OF TUB TliAMKS. 

A new Von steamer lias liecn lately 
lannehed in the River, 'yclept the Mnyieian, 
wliiiJi, if all Ih! true that is reported of her, 
has not been unfitly named. She has been 
built by Messrs. Ditchbuurnc find Maro, and 
enginc-fitt^l by Me-ssrs. Pcnii and Sun. 
Her burthen is3GU tons, and her ]ine.s beau¬ 
tiful ; her engines are of 110 horses’ power. 
The paddle-wheels ;irc on Morgan’s feather¬ 
ing plan. A Woolwich correspondent, who 
supplies us with the preceding particulars, 
affirms that she gnus ’’upwards of fiflixjn 
fliilea an hour;’’ and another ’longshore¬ 
man states, in confirmation of tliis surjirising 
speed, that the ifagician started from Wool¬ 
wich on hour after a Oovernraent steamer of 
320 horses’ power, and within anptlicr hour 
overtook and passed her! ^ 

MR. BAOOS’S CARBONIC ACID KN0IN6. 

Sir,—I am not aware if it has ever been 
suggested to Mr. Bog^, the ingenious in¬ 
ventor of the Carbonic Acid Engine, de¬ 
scribed in No. 1005 of your Magazine, to 
attuuipt its introduction on the common 
road, where I ahoutd imagine it would bo 
more likely to be of importance than jfti a 
railroad, comparatively speaking, os obviat¬ 
ing many of the (apparently) insuperable 
defects of a common road ateam-carriage. 
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NOTES AND NOTTCD0. 


First, it would bo of greatly less weight j 
flocoiidly, not liable to so much damage from 
jolting; and, thirdly, not liable to a loss of 
power while stopping. 

I am, Sir, &c., 

S. M. 


vona AKD NOTICF.a.« 

Tho atcatner recently 

arrived tills port, having In tow a cylinder of 
large cliinciiaionB, and freighted with heavy iron 
work, forming the insitcrial for a section of n goat* 
lug breakwater, the /nveiitlon of Captain Groves, 
late of tlie Hillc Ilrigade, which is to he moored 
experimentally Jn tho hay. Judging from its ap- 

f iearancc, tlierc is nothing complicated or dilllcult 
n its const ruction. Tho whole is of Iron. Tho 
cylinder stistaiiis a grating, attached to it by hoop, 
and flrmly braced by stays passing round the cylin¬ 
der, and very securely bolted Into the bottom of tho 
grating. Tlio draught of water will be about 12 
feet, and it will be moored broadside to the sea, 
bntii to landward and seaward. Nautical men say 
that the doulitfiil part of the experiment is tho 
ability of the moorings to resist the iinraciiae strain 
to wliirh they will bo subjected. Although this ex- 
periineiit is in.'ule with tho sanction and under the 
nnspiees of Guvermneiit, Captain (aroves incurs tho 
whole expense of the work, with the exception of 
tho mnoringH, which were furnished Dorn Sliceniess 
1lockyard.»/>ooir Teleifruph, The following no¬ 
tice of tho actual mooring of this breakwater has 
since appeared In the JjOihIoii Papers. ** I)o\cr, Doc. 
fi. The experiinentai floating breoKwater, con- 
strnrted by Captain Grovos, has lieen tliia day 
moored in I)ovcr-bay, in 7 fatlioins water, it Is an 
iron cylinder, painted black, 50 feet long, A feet in 
diameter, and riding about 4 feet out of the water, 
nearly n-thlrd of a mile from the pier, bearing 
U.S.K. from the light on the south pier. A spnr, 20 
feet high, with a red flag atid a bell, will be attached 
to It.” 

Method of Obtaining Copper and ^tirer in the 
most Minute State o/Dhdnoa.—A solution of sul- 
phato of copiier Is heated to tho boiling-point, and 
precipitated with distilled xink. Tho precipitated 
copper is tlioii sejiurated from the adherent zink bv 
diluted sulphuric arid, and dried by exposure to a ‘ 
moderate temperature. Prom recently precipitated 
chloride of silver an exceedingly fine silver-dust 
may also bo obtained by boiling it with water acidu¬ 
lated with aulphurlo acid and zink.—-Dod/ycr's 
Beitrage, r 

Mteroseope Kxtraordinarp.^^A, new microscope, 
of astonishing magnifying power, has just been 
added to the ailmirable collection of instruments at 
tlic Polyteclinlo Institution, Its highest power 
mngnifles an object 74,000,000 times. The wings 
of the locust, the flea, the house spider, the sting of 
a bee, &€., fill tho whole field of view, being twenty- 
four feet dlaWetcr. Tho eye of the fly, containing 
750 Jenscs, la distinctly shown, and appeared llko a 
large patterned camet, and the various aiilmolciilo 
In water, &c., look like enormous land animals of 
the most grotesuuo shajies. Tho Instrument was 
made by that eminent optician Mr. Carey. 

A Bailwau eniirelg of iron.—In consequence of 
the intended junction of the Liverpool and Man¬ 
chester with tho Leeds and Mniichcstor Railway 
At lliini’s-bank, a distance of some 200 or 250 yards 
will have to bo executed by tho Dolton Railway 
Company. It will be formed entirely of cast-iron, 
and will be about eighteen feet above the level of 
tho pavement; to effect which, fifty-one immense 
cast metal beams will bo required, each weighing 


about seven tons, and a similar number of pillars, 
each weighing fivo tons, liesldos this, the entire 
length and breadth of the road will have a complete 
cast metal ilooriiig. llie estimated weight of tho 
whole is 1050 tons, exclusive of the weight of 
the wrought-iroii and the rails. The railway wlU 
bo formed in the centre of the street, leaving a 
carriage road on each side. Tho design is beau¬ 
tiful ; and tho work, judging from appearances, will 
be of the most substantial description.—Jlfialay 
Journal. 

BreiHmiion of Spontaneous Combustion.-^A letter 
has been received at Lloyd's, from Dr. lYiliiam 
liiand, on the subject of spontaneous combustion 
of wool in ships. Tho pTin/»iplc of Dr. Diand’s sys¬ 
tem of prevention Is tho manufacture of carbonic 
acid gas on board when required, whicli, by its 
speclilc gravity, would subside among tiic wrool, 
displacing tho atmospheric afr. Ho states that 400 
lbs. of carbonate of lime, as wliitening, chalk, or 
the poorer marbles, yield about 180 lbs. of this gas, 
wliif h W'ould fill a space of 20,000 cubic feet, or 500 
tons by measiiremeiii. The mode of application, 
he advises, is to place a cask in every hold, per¬ 
forated two-thirds the height with a hole an inch In 
diameter, and lined with lead to that helglit. Into 
tho licad of each cask a metallic tube is to Ik) 
placed, lca<llng from 'Iho deck, and protected by a 
wood casing; each ca&k to be provided w*th tho 
necessary quantity of tho carbonate, and when re¬ 
quired fur pour down a requisite quantity of 
siilpliurlc acid, diluted with four or fivu times its 
weight of water, when tlie carbonic acid gas would 
disperse to every part of llic hold. 

Electro^'arhonic yffl/hr//.—Some months since, 
bei'iig engaged in expcrimeiitH with Grove's flat- 
cfdlcd buttery, some of tho prominent ^k^fccts of 
form, cnnstniclion, and expciuic. seemed to ino to 
be remediable by another mode of construction, and 
the use of a cheaper negative element. ^^About tho 
same time, 1 learned that ISerzclIus had, in a iWcr 
to Dr. Hare, given an account of a battery wliOro 
coke was at once the negative e' iiieiit and the 
taining vessel for the nitrite Sicid. 1 have since 
marie many exi)etjineiit.s, and iiowi give tlio rcst/Aji 
wliich seems most promising. Natund plumbago, 
or the mixture of it with sand, such as is used in 
the inaniifactiim of crucibles, gives the form of 
carbon, which Is at once the most cfTcctivc, cheap, 
and iiiAiiageablc. A battery was constructed of six 
cylind^ral members of native ]duinl>ago, each cle¬ 
ment one inch in diametercuid two inches high, 
])laced in nitric acid of tho commercial strength, 
contained in a cylindrical cup of i>orou8 (lueeira 
ware, and opposed by a circular zink elcineiit ainai' 
gamated. Tlio coniioxion was formed by a wire 
dipping from each zink Into a mercury cup exca¬ 
vated lu tho top of tho plumbago cylhfders. This 
lottery of six members gave resultB which were 
highly satisfactory. In decoini.oslng power, It oc- 
coiupllslics more than 100 pairs of zink and copper 
of six liu'lics square each. It gave five cubic inches 
of^che mixed gases of water In less than fifty so- 
xondiL or one cubic inch In twelve seconds. It also 
niainfalned for nearly an* hoifr, at full incandes¬ 
cence, fourteen inehea of No. 30 platlna wire, coiled 
into a spiral. In all other modes of exhibition it 
shows a proportionate power.—D. Siuntaw, Juir. a 
American Jonrnai* 

f O^ImrimDiNa Patbntkcs my be supplied 
pratis with Instructiimst by applicathn (post- 
paidj to Messrs. J. C. JiMsrtson ana Co.^ 
,166. £ieet-8treett by whom is kept Ae only 
CouFXXTB Reqistrt ot Patknts Extant 
Jivm 1617 to the present timej. 
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DBSCItlPXION UP IBWNO’s PATBNT CORN DBItLi .OR MACHINB FOR SOWING 

ALIi KINDS OP CORN OR GRAIN. 


[Speeiflcatioii Enrolled, 

Degcription, 

Fi^'. 1 of the accoinpiinying cngraviogs 
is a side elevation of the machine; fig. 2 
a plan; and fig. 3 an end elevation. 

A A is the frame, to which the va¬ 
rious parts of the machine arc attached. 

B is one of the ^'hcels upon which the . 
machine is carried, (the nearest wheel 
being left out in figure 1 for the sake 
of clearness.) Upon the axle of the 
wheels is fi.Yed a toothed wheel CJ, which 
tikes into, or gears with a smaller toothed 
wheel, or pinion, 1), on the axle of 
which is fixed another toothed wheel or 
pinion B. Upon the axle of I) there is 
also fixed two l>evelled toothed w'heels, 

F F, which uke into, or gear with, two 
other bevelled lootluil wheels, Cl (I, 
upon each axle of which is also fixed 
a toothed wheel, or pinion J£ II, and 
a circular plate, or disc J J, of metal 
or other suitable material, called a seed 
disc. A ))lan of this seeil disc, on an 
enlarged scale, is given in fig. 3. The 
toothed wheels, or pinions, H11, take into,, 
or gear with the intermediate toothed 
wheels, or pinions, K K, which latter take 
into, or gear with^ two other^ toothed 
wheels, or pinions, L L, upon each axle 
of which is fixed another circular plate, 
or disc, M M, similar to the befuremon- 
tioned plates or seed discs, which said* 
discs are perforated with huUi> s z, of any 
miuired number and si/.e, as shown in 
fig. 3. 

^ is a box or trough to contain the* 
seed ; the bottom has holes perforated in 
it, and there are spouts, or tubes 1 1, 
(made of leather, tin, or other material,) 
attached to each hole, the number and 
width apart* being regulated by tlie num¬ 
ber of furrows, and the width between 
each furrow. iJ C), are pLitcs of metal 
or other niuii'riul fi.\ed upon the interior 
of the bottom of the seeil bo.x. These 
plates have recesses in them to receive 
the circular plates, or discs J J and M M, 
which are accurately fitted to the recesses 
in the plates O 1), allowing the seed discs 
to turn freely therein ; the upper surface 
' of the seed discs and plates are to be Hush. 
Ahov^ each of the holes in the seed box, 
are fixed small stiff brushes X (sufficiently 
large to cover the holes in the seed discs,) 
the surfaces of which brushes press close 
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upon the upper surfaces of the seed discs, 
for the purpose of clearing the holes, 
and only allowing the requisite quan¬ 
tity of seed to pass through each time. 
To facilitate the passage, and to ensure 
the. proper quantity of .seed, the holes in 
Fig.af! 



the seed-discs are made wider on the 
under surface. P P are the coulters, 
similar in form and material to tlio^ 
in general use, and arranged to suit 
any* inequality of surface they may 
have to pass over or act upon, a « are 
two arms of wood, iron, or other mate¬ 
rial, which are attachtal to the frame 
A A, so as to admit of their being moved 
when required, into the jposition shown 
by tlic dotted lines d in fig. 1. Attached 
to the arms a a is a rod or axle 5, whi^ 
passes through the eyes or sockets at the 
ends of the coulter blades, and which 
eyes or sockets allow the coulters to turn 
freely jipon the axle or rod b, so p to 
act separately or together as required. 
Q is a roller or drum attached to the 
frame A A, and moving freely upon its 
axis. The chains c e are attached at one 
end to this roller or drum, the other 
ends being attached by a.hook to each 
of the coulters F P. The ends of the 
chains e e are also attached to the 
rolter or drum Q. These chains are^ 
ffirthcr attached to the vpper ends of 
the levAs I I, the other ends of the 
levers /1 being attached by a joint to a 
board irf, which, together with the levers 
t I and chuns e «, arc used as a press 
upon the coulters, will be more fully 
explained hereafter. Attached to the 
roller or drum il are two oilier chains, 
/gf (the latter being indicated by a 
doited line in fig. 1,) which pass, one 
over the other, to another roller or 
drum R, around which they are passed 
and attached. The roller or drum R 
moves freely upon its axis, and has at 
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each end a ratchet wheel h t fixed upon 
it, each being provided with a pall j k to 
act in opposite directions to each other. 
Tliu roller or drum B is perforated with 
any convenient number of holes to re¬ 
ceive a handle or lever n, to be used 
to turn the roller when required. 8 8 
arc tno clutches which slide upon the 
axle of the wheels B B. T T are the 
clutch-levers, by which, and the clutches 
S S, the machinc'is thrown in or out of 
gear, as occasion may require. U is a 
receptacle or box for manure (omitted 
for clearncBs’ sake in the plan fig. 2), and 
the apparatus for distributing the same, 
o is a toothed-whecl or pinion (indicated 
by the dotted line in fig. 1), which takes 
into or gears with and receives motion 
from the toothed-wheel C upon the axle 
of the wheels B B. Upon the axle of 
the wheel or pinion o (which axle is not 
shown in the drawing) arc fixed the 
spoons for supplying the hoppers or 
funnels p /?, and spouts tj q. (Jpon the 
end of the same axle is fixed titp toothed- 
pinion r, which takes into and gives 
motion to the toothed-wheel s. On the 
axle of the latter there arc fixed arms or 
spurs (not shown in the drawing) which 
revolving through the manure in the box 
U, keep it agitated, and thereby facilitate 
the regularity of the supply required for 
the spoons, y y are parts of the shafts; 
t t are slides which pass bctw'ecn the 
bottom of the soed-bo.x and the under 
sides of the seed-discs, having a hole in 
them to allow the seed to pass through, 
but w'hcn drawn partly out thc^ stop 
any of the holes that arc not required tq 
be used; u u arc rests for the clutch- 
Icvcrs; t> V are fulcrum-pins for the 
clutch-levers; w w arc W'eights that arc 
placed upon the coulters to prevent them 
from rising. 

The action of the machine is as fol¬ 
lows : by placing the clutch levers in the 
position indicated by the dotted lines on 
the plan, fig. 2, the clutches S S arc 
thrown into gear with the wheels B B. 
Motion being given to these, it is there¬ 
by communicated to the toothed wheel 
0, and by the latter (at the same time) 
to the toothed wheel or pinion D, the 
bevelled wheels F F and G G, and the 
toothed wheels or pinions, 11 H, K K, 
and'Ii L, thereby causing the circular 
plates or discs J J and M M (affixed to 
the axles of the toothed wheels or pin¬ 
ions 11 II and L L), to revolve under 
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the seed in the box N* N. As these discs 
J .7 and M M revolve, the seed falls 
into the holes in the discs that are ex¬ 
posed to it, in which the seed passes 
round until it arrives under the brushes 
X, and over the holes in the bottom of 
the seed-box. The brushes X clear 
away the superfluous seed, only allowing 
the requisite quantiW to drop through 
the holes and spouts 17, into the furrows, 
singly or severally according to the size 
of the holes in the seed discs; the dis¬ 
tance betw'cen the dropping being regu¬ 
lated by the number of holes in the seed 
discr, and the proportion the several 
wheels and pinions bear to each other. 
At the same time that motion is commu¬ 
nicated to the toothed wheel O, to the 
toothed wheel or pinion D, the bevelled 
wheels, E F, &c. It is communieatrd by 
the same means to the toothed wheel or 
pinion o, the spoons and the pinion r. 
upon its axle, to the toothed wheel r, 
and the arms or spurs upon the axle of 
thdMatter, thereby causing the manure 
to drop through the hoppers or funnels 
p p, and the spouts q q. into the furrows 
or drills, a little in advance of, aAd simul¬ 
taneous with, the seed or grain from the 
spouts 11. A certain su^ly of a givfii 
quantity of manure is Thus insured 
every portion of grain or seed as it is 
sown, and as both are discharged so near 
the ground, they are affecteu but little 
(if at all) by the wind, before they arc 
dcposHcd in the ground. 

The coulters may be of any approved 
form, and are so arranged in this machine 
as to be cap.ablc of making the farrows of 
any depth the soil will admit, or the seed 
may require. These arrangements arc 
such, also, as to allow them to act sepa¬ 
rately or together, as circumstances, or 
the inequality of the surface may render 
neccs.sary. When the furrows or drills 
arc required to be 'deepei^ than the coul¬ 
ters and W’eights, in their ordinary posi¬ 
tion, w’ill make them, the pall k is re¬ 
leased from the ratchet wheel, and thrown 
back, the handle n is inserted in ono of 
the holes in the roller or drum R, near¬ 
est the back frame A of the machine, 
and the roller or drum 11 is turned round 
towards the front of the machine, and 
the chain g (indicated by the dotted line 
Ih fig. 1.) is wound upon the roller or 
drum R, thereby causing the roller or 
drum <1 to revolve, and take up the 
chains e e, attached to the upper ends of 
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the levers I /, which bciug thus drawn 
down, makes the lower end of the same 
press down the board m (to which they 
arc attached) upon the coulters, forcing* 
them into the ground toanydepth that may 
be found expedient. When they require 
to be raised, the pall y is releiked, the 
roller or drum R is turned baek^ taking 
up the chain f and causing the .roller 
or drum Q to revolve and take up the 
chains c c, thereby raising the coulters 
to tlieir original position, or to the posi¬ 
tion indicated by the dotted lines in fig. 

1, so as to be entirely out of the w'uy of 
any obstruction that may offer itself upon 
the ground. 

When the seed is required to be orop* 
ped nearer together than the machine in 
its present arrangement is capable of ef¬ 
fecting, all that is ruq^red to be done is, 
to Iqpsen the screws by which the plum- 
mcr blocks, that carry the axles of the 
wheels R B, are fixed to the frame A A, 
and move them (the pluraroer blocks) 
back, or move the frame forward, (slots 
being provided in the plummer biPeks, 
through which the above screws pass). 
The toothed wheels or pinions, 1) and 
R, havilig been Ihoved along their axle, 
until the pinion E takes into or gears 
^th the tbi^hcd wheel C, they are 
^jben fixed upoi? their axlo by their keys 
fft* cotters; the plumtncr blocks are 
screwed firmly to the frame A A, and 
tlitt machine is again ready for use. 

The principle of this machine admits 
of many other modifications, by whi^i it * 
may be made applicable to the sowing of 
all kinds of seed or grain, and under 
every variety of circumstance. It may, 
fur example, be constructed of a greater ' 
or less ^idth, so as to drill |md sow a 
greater or less number of furrows thaii 
the machine shown iu the engravings; 
or it may be adapted to one or ^oru 
horses, so that the horse or hor^ may 
walk upon the hmds-immcdiatcly m front 
of the machine, or in the trinches pn 
each or either side. A hand-machine 
on the same principle might also be 
readily constructed. 

Claim ,—“ I wish fl to be tuldertood, that, 
in the machine herein described and shown, 

I do not claim the manure apparatus shown 
and described, rior do f claim tlio fonU' of 
the coulters, bat I claim those peculiar ar¬ 
rangements as herein deacrib^, i^d*aa 
shown in the accompanying drawings1 also 
. claim the application and use of perforated 


plates or discs for dropping or sowing all 
kinds of seed or grain, and their combiiti'i- 
tion witlr wheels and pinions or other me- 
chauicnl contrivauees, for the 'purpose of 
cajTvtng out the principle and its appliention 
as herein described, and as shown iu the ac¬ 
companying drawing." 

, Jtemaris. 

The machine, as shown in the accom¬ 
panying engravings and before descril^tl, 
is arranged for drilling and sowing eight 
furrows at once; but,*as stated iu tho 
description, it is not confined to that 
number, but may be made to drill and 
sow any number of furrows, within rea¬ 
sonable-limits. Thu principal odvant^c 
which the machine offers is, the saving 
of seed or grain; it being intended, and so 
constructed, as to sow' or deposit the seed 
in one, two, or three grains at a time, 
Instead of the trail, or continnotts dis¬ 
charge of the drills generally in use at 
the present day. It is found by cxjierl- 
ence that sowing two or three grains in 
one spot, with a clear space of four, five, 
six, or even nine inches, between them 
and tlicn'cxtadjuiningcluster of seed, al¬ 
lows more room and nourishment to each 
root, and a freer circulation of air, and 
produces a fuller and stronger crop, than 
when the seed is sown in a continuous 
trail in which case the roots arc crowded 
and iiiipoverislicd, so that only a part 
coines to perfection. It is calculated that 
the quaiility of seed saved by this machine 
will not be less than two-thirds, if not 
• three-fourths, of that ordinarily rcijuired. 


PROGRESS OP POREION 60IENCK. 

Dr, il/b#cr's Diacoveriea, 

Professor Muser, of K<>nigshcrg,^ luis, 
within the last few months, nuulished 
in roggciidurf’s Annalen, and elsewhere, 
a great number *of observations and ex¬ 
perimental results collected with pho¬ 
tography, which arc not only most 
remarkable from their singularity, and 
novelty, but of the highest import¬ 
ance, as for the first time laying open the 
action of minute and hidden forces in 
nature, operating in a way never before 
so much as suspected. Some slight no¬ 
tice of tlicsc resraruhcB w’as .given -by 
Professor Bessel, the astronomer, to the 
British Association at Manchester; but 
as no complete account of them has yet 
appeared iu English, it seems desirable 
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heire briefly to trace their progress to the 
present tlate. 

It has for some time been known that 
when an ordinary silver plate (prepared 
for Daguerreotype purposes) is exiKwed 
for a certain time to light reflected from 
olqects in the camera obscura, after 
having received the coating ofdodino va¬ 
pour, an image is produced of the objects 
on the plate, without the use of mercu¬ 
rial vapour. But the image is a negative 
one: that is to say, the lights and sha¬ 
dows are reversed. On tne Continent, 
such an image is called negative, while 
an image in which the lights are light, 
and the shadows dark, is sud to be po- 
iitive* In Daguerre’s process, nothing 
appears upon the iodated plate unUl after 
it has received the mercurial vapour. 
Nevertheless, the experiments of Edmund 
Becquercl show that an extremely short 
time is suflicient to affect the iodated 
surface in such a way that if the plate be 
placed in the sunshine, under a rra glass, 
the latent image becomes gradually more 
and more visible or distinct, on, applying 
the mercurial vapour afterwards, al¬ 
though (it will be observed) the olyecta 
which originally, as it were, impressed 
the image arc no longer in presence. 
Hence he has distinguished the acting 
rays into “ exciting rays'* and “ continu¬ 
ing rays.*’ t. 

xdoser has found that in the preceding 
case, if the action of the red glass be 
continued long enough, the image (a ne¬ 
gative one) appears without the use of 
mercury at all. 

Gaudin had previously found that yel¬ 
low glass acted as eflicaciously, or more 
so, than retl in tliesc conditions. 

Miiscr has observed the following sin¬ 
gular fact. A plate iodated, which had 
Men exposed in the camera for the usual 
time to give a positive image with mer¬ 
cury, was tJLen out, and placed in the 
sun under yellgw glass, no image being 
M yet visible. Presently, a negative 
image appeared, which disappeared again 
in a few seconds: and in about ten or 
fifteen minutes there appeared in its place 
a positive image. 

Here we may remark, that the rays 
passing through the vellow glass playM 
the same part that tne vapour of roer^ 
eury does. ^ The posiUve image will not- 
appear, using red glass, however long 
the exposure; but It succeeds well with 
green glass. 


On the as yet untouched iodated plate, 
the violet and blue rays are those alone 
,jof the spectruiu which are active. They 
produce^ that invisihle change of mole¬ 
cular arrangement which is made visible 
to the eye by the mercurial vapour; but 
there ark two periods distinguishable in 
this aeflon. At the end of the first, the 
red and orange rays act upon the plate 
as well as the blue 6r violet, and the yel¬ 
low are inactive; ate the end of the 
second period, the yellow and green rays 
act in their turn. The plate is then just 
at the point when the mercurial vapours 
act upon it in rendering the image visi¬ 
ble.. 

When an iodated plate was exposed in 
the camera,'until a very dbtinct ne^tive 
image was produced of objMts illuminated 
by sunshine, andothe plate then taken 
out and exposed to direct sunlightv the 
former image soon disappeared, and a 
positive image appeared in its place, in 
which the lights had a green tint, and 
the shadows a dark red brown. 'The 
latt& effi^ct Moser attributes to the yel¬ 
low and green rays. When a plate 
coated with chloride of iodine was ex¬ 
posed in the camera, in''winter, lor thir¬ 
teen days, a positive image ofgreat beauty 
was produced; the ligh^ ^hd a sky bide 
colour, and the shadows a fiery red. Th" 
plate being then immersed in a solution 
of hyposulphite soda, the positive image 
disappeared, and in its place came forth 
a negative one. 

Polarised and unpolarised light pro- 
•duce precisely similar effects in these 
conditions. 

Placing a prism of carbonate of lime, 
achromatised, for one of the images before 
the lens of the camera, and adjusting for 
a statue as an object, two images were ob¬ 
tained upon the plate, of which one was 
achromatic to the eye. Images of colour¬ 
ed rii^s, figures given by polarized light 
seen thfough crytitaUine' plates, Ac., 
when received on the photographic plate, 
were identical with those seen directly 
by the eye. 

It has been long known that when a 
plate of polished glass is written upon 
with certain substances, the writing ef¬ 
faced, and the surfaces cleaned, yet on 
breathing upon the glass the characters 
reappear, by means of the different 
aArangement of the particles of moisture 
condensed from the breath. 

M^r haa extended this phenomenon 
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to >11 polished bodies, and to all sub- 
atances whatever us^ for writing on 
them; these being such, of course, as, 
produce no visible ehange on the surface. 
It is even true of an undisturbed surface 
of quicksilver after many dity*> 1^ not 
disturbed. If a perforated screen be 

f daced against a plate of glass, and the 
atter breathed upon, and the screen ^ 
now removed, wd the glass agaig breath¬ 
ed upon, after thewnoisture from the first 
has evaporated, the form of the perfora¬ 
tions will be rendered visible. 

Regnault thinks fatty matter deposited 
from the breath may have something to 
do with this. « ‘ 

Jdbser has found that when solid 'ob¬ 
jects, such as medals, intaglios, &c., are 
placed in pontact with a silver iodated 
plate, after a shorter longer time an 
image of every part of the surface in 
contact is traceable upon the place. This 
takes place with equal rapidity, certainty, 
and minute accuracy in total darknoua 
as in daylight. An image of an oUect 
which has been in contact with a poRsh. 
ed silver plate may also be obtained by 
merely ex^ing it to the vapour of mer¬ 
cury affbrwards,* without any previous 
application qf io^ne. 

'**Frorn tbese^ts he concludes that the 
«>!«rts of a surface touched by another 
uudy, afiect variable affinities for the 
vapour of substances to which it may be 
exposed; so that contact here produces 
an etfcct analogous to light. Thus when 
medals, rings, &c., were laid upon an 
iodated place in total darkness for a. 
night, an accurate image of every line of 
the contact surface was formed when the 
plate wu exposed to vapour of mer¬ 
cury. Plates treated in the same way, 
but exposed to diffuse solar light, in place 
of the mercurial vapour, also allowed the 
images as before. The same plates, ex¬ 
posed to coloured rays, gave slight^raees 
only under reft glass* or yellow^but well 
defined images under violet. 

When a polished plate of silver^ which 
had never been before used, was exposed 
to sunlight for some days, under a black 
perfora^ screen, placed very close, but 
mt in contact with it, on exposure of 
the plate to the vajpour of mercury, the 
image of the perforations became dis¬ 
tinctly visible. The same experiment 
succe^ with-a ]date of copper, when 
exposed to-vaponr of iodine. The lame 


also with a plate of glass, when breathed 
upon, or exposed to vapour of w'atcr. 

These experiments show' that contact 
of bodies produces certain efiects analo¬ 
gous to tltose o/ light; but a much more 
reuiarkablc.resdlt of Nfuser's is, tlwt any 
two bodies, when sujlicieiifl^ near, tin- 
press Iheif imu^e one on the other, aU 
though both be in absolute darkness. 

Thus an agate or an intaglio^ placed 
opposite to a polished silver plate, at a 
small distance, in total •darkness, after a 
lunger or shorter time, oucasiunally in 
ten tniiiutes, has iinpri'ss(>d its image on 
the plate, visibly to the eye, without any 
previous exposure to vapour. 

Phosphorescence has nothing to do 
with the phenomena; and if they arise 
from radiation, it must be conclwlcd 
that the effect of the radiant matter 
diminishes very rapidly with the amount 
of obliquity produced by the distance of 
the object. 

An engraving, placed for about twenty 
minutes upon a plate of polishinJ silver, 
leaves its image, rendered quite visible 
by vapour of iotlinc and mercury after¬ 
wards. 

These nmiarkable results of Moser's 
have been verified at Bt^liii by Ascher- 
sohn, and in presence of Kncke. 

From these researches, of which the 
foregoing is an im|HTfcct outline, Moser 
deduces the following general proposi¬ 
tions : 

1. Light acts on all bodies, and on all 
^*in the same way. Actions heretofore 

known are particular cases of this general 
proposition. 

2. The action of light so modifies 
*thc surfaces of bodies, that they con¬ 
dense vapours differently after exposure 
thereto, from what they do before. Da¬ 
guerre’s discovery is a particular case of 
this proposition. 

3. Vapours arc condensod more or 
less forcibly by b^ies^ter being ex¬ 
posed to light, in proportion to their 
own tension, and to the intensity of the 
light. 

4. loduret of silver, as is known, is at 
first blackened by ii/tlit. 

.9, But if the action be co'iiinued, it 
becomes coloured. 

6. The • difi'erent refrangible i^ys alt 
act alike, but require different times to 
produce like effects. • 

'7. The violet and blue rays, and die 
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invisible rays of ** Rittci;,” rapidly ori¬ 
ginate tlie blackening of iodurate of sil¬ 
ver. The other rays, to produce equal 
effi'cts, require times inversely as their 
refrangibilities. 

8. Tlic colouration of 5 is produced 
most rapidly by the red and yellow 
rays: the other rays require^ to produce 
eqi’tl effects, greater time, as .tlicir rc- 
frangibilities arc greater. 

0. All bodies radiate light, even in 
total darkness. • 

10. A property which docs not seem 
to bo of the nature of phosphorescence; 
for no difference of effect is perceivable 
between the same body, after exposure 
to sunshine, and after being long in dark¬ 
ness. 

11. These rays act on all substances, 
like the direct rays of light. 

12. These rays, insensible to the rc- 
dna, have a rel'rangibility greater than 
those of direct or diffuse solar light 

19. Two bodies in total darkness 
always mutually impress their images. 

14. But, in consequence of ,thc diver¬ 
gence of the rays, the bodies must be 
very close (though not in contact),! that 
the image may be visible.* 

. J 5. Any vapour may be used to render 
such images visible. 

16. As these rays arc more refrangible 
than any hitherto known, tlicy<-re those 
which ordinarily commence action (as in 
7) on other bodies. 

17. There exists a latent lightf as there 

is known to exist a latent heat. ' 

18. When a liquid is evaporate<l, the 
light which corresponds to a certain pe¬ 
riod of timf, becomes latent, and is again 
liberated when the vapour is condensed. ‘ 

19. lienee il«i8, that light and vapours 
produce in some respects the same 
efteots. 

20. The condensation of vapours on 
plaU'B ncUF*likc liglU; so that vapour in 
excc^s ,Bimplyv*idhfi«8—^as the vapour 
of water to most substances—or acts 
penmfnently in adhering, as vapour of 
mercury; or, finally, acts chemically, 
as vapour of iodine. 

21. The latent light of the vapour tyf 
’ mercury is yellow; all the actions whi<^ 

the yellow ray produces can also be-pro¬ 
duced by the vapour of mercury. 

22. The latent light of vapour of 
iodine is blue or violet, and the actions 
of these rays can be produced by its ya«* 


23. The latent light of chlorine, bro¬ 
mine, chloride and bromide of iodine, 
.seem tojbc the same as of iodine simply, t 

24. As to the latent light of vapour of 
water, Moser can only say, that it is not 
red nor yellow, nor orange nor green. 

25. Iipduret of silver owes its sensi¬ 
bility to light to the latent light of the 
vapour of iodine. 

26. Itylurctof silver is pot more sensi¬ 
ble to invisible rays thin silver itself. 

Son.e of these propositions admit of 
much doubt at present. Those, however, 
which merely enumerate facts in this 
general form are worthy of every atten- 
tion 

Since attention has been drawn to this 
class of phenomena, o^^r facts have 
been recorded, long since observed by 
other persons, bat»of a strictly analogous 
and roost interesting sort. Thus Brei^ct, 
the celebrated chronometer maker, has 
stated, in a letter to Arago, that he has 
constantly observed the name of his firm, 
which is engraved on the brass cap co- 
vci^ng the works of their watches, im-. 
pressed, in an inverted image, on the 
polished interior of the watch case of 
gold or silver; the ciigraving^ having 
‘l^en, of course, when the ^tch was shut 
up, for a longer or shor^ji 9 <^mc, in olmc 
propinquity, but not in contact with, 
interior of the case, and in total darlc- 
ness. 

Further, M. Bauch, the sculptor, has 
observed a complete image formed on 
the surface of a plate of glass, which had 
covered an engraving, of the subject of 
the print, although the glass did not 
touch it; and, it seems, this fact is fami¬ 
liar to engravers. 

Moser has found that these images of 
prints on glass may be produced in a 
very short time. The image appears 
brighter or lighter coloured than the 
rest cf the glira, and is easily rnbbed 
off. c 

An engraving takes nine .days to pro¬ 
duce such an ims^, at a distance of 
from to ^ of a line of the glass. 

Uc has produced sunilar images on 
surfaces of copper, «bra88, sink,.and gold, 
in five di^s. Moser proposes to repeat 
his experiments in vaouo, and is at pre¬ 
sent eagerly oeeu[fied with them. 

Amongst other Gontinental diseoverics 
relating to ^otografdiy, is that of M. 
Leebi, of a mode m eoleurtng Baguerr^- 
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types, after they have been formed by 
the usual process. The general outline 
of the process, of which no details have < 
yet been poblished, consists in covering 
each portion of the plate with a coat of 
transjwrent colour, of the requirecl local 
tint, in water-colours, and wa^'hig off 
the excess of non-adherent colour almost 
instantly in warm water; enough adheres 
~it apjicare, in ^t, to sink into the 
plate—to give all the effect, it is said, of 
a very finely finished, but peculiar look¬ 
ing water-colour drawing. 

The applications to forgery, it may be 
added, which Moser’s discovery will soon 
afford, will, before very long, render New 
.lud difficult means rcouisitc to prevent 
it in the prepantion of bank notes, bills, 
ffec. • 

• R.M. 


CLV.AN81NO OP WATER PIPES. 

Sir,—Some remarks have recently 
been made in your Magazine on the 
accumulation of dirt in the mains of fhc 
water companies, and the great difficulty 
of cleansing them, which, it is supposeci, 
can only M done oy taking them up,” 
rmd this is rightly judged to be too ex- * 
pensive a reni^^dy to be even ” hoped 

i think R very small share of common 
sense, rightly applied, will enable every 
impartial reader to perceive that this 
would not only be an expensive, but 
really a needless remedy. * 

Kither the objectionable deposits in 
tbe water pipes are capable of being 
acted upon and removed by the water, 
or they nut. If they are capable of 
being carried off by the current, it is 
only neccBsaryto get that useful func¬ 
tionary ” tbe turncock” to open a plug or 
two on the lower levels of the districtHto 
got rid of the offending matters at tnee. 
Jfut, if there be an^ deposits that are 
of such a ponderable character as no/to 
be moved oy the rush of water towards 
.these large orifices on a low level, we 
may depend upon it» they will never 
annoy us by ascending through the in¬ 
strumentality of a more moderate stream 
into our elevated ebtems. ' ' 

The remedy referred: to above, is tbe 
one that ia almost daily employed in<va- 
rious parts'of the metropolis, and ia to 
efficient tvt the purpose, that thert^ ia 
really no necessity for taking up, either 


the pipes, or any marc of your space with 
the matter. 

1 remain. Sir, yours respectfully, 

Wm. Baooelbt. 

t9, AllVed-Rtrcet, IitUiiKton. 

November 19,1S43. 


CANAL NAVIGATION. 

Sir,—Having recently visited a neigh¬ 
bourhood where a canal^ depending upon 
casual supplies, ia often, if not always so 
low towards the end of summer as to al¬ 
low of no more than half cargoes being 
brought up, and that, often, at the ex- 

E ensc of SIX or eight horses to drag the 
arges by sheer force over the bottom, it 
was suggested to me by a gentleman, 
that rollers might be advantageously ap¬ 
plied, and upon consideration, 1 beg to 
submit, through the medium of your 
valuable Magusine, the following plans 
for the comments of those practically ac¬ 
quainted with the subject of canal navi¬ 
gation, of p’bich I freely confess my own 
ignorance. My object would not be ma¬ 
terially to increase the cargo at such 
times, but merely to render a much 
smaller amount of power necessary to 
drag the barges over the flats. 1 propose 
to fbrnish each flat-boUotned baigc with 
three or four, or any other number of cast- 
iron rollers, say, ii or 12 inches diameter, 
running on pivots, R or 12 inches long, 
at certain distances along her bottom, on 
c'ach side about half way between the 
keelson and the extremity of her bottom, 
such rollers to project only such a dis- 
pince as may be deemed or found most 
advantageous, and to run in recesses con¬ 
structed in the bottom tof. the purpose, 
which could be easily contrived. 

It may be objected, that the rollers 
would be useless in muddy bottoms, but 
1 would submit, that as mud awiiimulatea 
generally in the holes, or^^per parts of 
water, leaving the shallower parts free 
from it, the objection, taken gene^ll;|r, 
does not militate against my plan. It is 
not improbable that some such may al« 
■bady be in existence, of which mysOlf 
and neighbours would feel obliged for 
an account. 

I remain, Sir, yours, xeapectfony, 

j. B. a c. 

Oakbsm, November 19, 1842. * 
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rOUIUWaBISl* X«OCOMOTiyJB BHGINBS, and THB B»BCt OV INSIDE AND 


ODT^SIDB 

Sir,-^Being constant readers of your 
Magazine, the letter of your correspond¬ 
ent, signed ** A Practical Engineer,” in 
your October Number, page 341, in 
respect to the jumping of four-wheeled 
locomotive engines, did not escape us; 
and we have been considering whether, 
after all the proofs which have been 
afforded of the superiority of four-wheeled 
engines (provided, always, that they have 
inside framings), it was worth our while 
to take the trouble of replying to a per¬ 
son who fights behind a mask, and 
attacks opposing' opinions under an 
anonymous signature. Our inclination 
was to let such a person sleep quietly in 
the obscurity he had chosen, as an object 
unworthy our notic(\ Rut in your No¬ 
vember Part, in which you have spon¬ 
taneously inserted our circular, and 
a sketch of our four-wheeled engines, 
you prefix some remarks of your own, 
in which you refer to the compiunication 
of the ** Practical Engineer," as coming 
from a ** gentleman of as high authority 
in rulway matters" as ourselves. We, 
therefore, now call upon that gentleman 
to’'come forth and state his name, that 
the public, as well as ourselves, may 
judge of his authority" in suclPmatters; 
and that we may have the opportunity 
not only of meeting the statements he 
has ventured to put forth, but to enter 
the lists with him, in the open face of 
day, upon the whole question — for 
which we are fully prepared. The pub¬ 
lic will then be able to judge for itself. 
We cannot think this gentleman will 
decline our challenge, and shrink from 
avowing himself} or that you will refuse 
the insertion in your Magazine of a dis¬ 
cussion which you have assisted in pro¬ 
voking by your own remarks. At the 
same time wi^roserve to ourselves the 
right to decline entering into the contro- 
versj^, if your correspondent should per¬ 
chance prove to be a person of whose 
authority in such grave *and important 
matters we have no opinion; and mre 
shall not hesitate publicly to give that as 
our reason in inch a possible case.. 

Wo^take leave to advert here briefly 
to your article in the October Number, 
he^d “ Progress of Foreign Science," 
stti^t of the Versailles railwtf 
nt, of .the 8th of May last, in ,which 


BEARlhOS. 

^ fi' 

you gave a garbled* extract of M. Se- 
guier's opinion, delivered to the Boyal 
Academy of ^ance. We can only 
quote your own woi^, as applied by you 
to the second communication on that 
article, if M. Seguier has been rightly 
reported, and say, It affords an admi¬ 
rable specimeu of the talent in which 
Frenchmen are so peculiarly happy, of 
slurring over a diflUeulty, and raising a 
fog about a subject, which, while tliey 
do not understand, they will not admit 
thoT ignorance of." We fear many of 
our 4oidt9ant ** practical engineers" are in 
the same predicament as |the Frenchmen. 

Trusting to your caiiaitor for the in¬ 
sertion of this letter, wc are, Sir, 

Tour obedient servants, n 

Bury, Curtis, & Kbnnbot. 

Clarence Foundry, Liverpool, 

December 8, 1842 

P.S. We enclose a lithographed sketch 
of Ihc efibets of inside and outside fram¬ 
ing, w'ith the broken axle, which illus¬ 
trates what you are pleased to call the 
singularly ill contrived and indonolusive 
’ experiment on the London^nd Birming¬ 
ham Railway," and wbien we think wifi 
convey some instruction of an useful 
interesting nature to your readers. 

[We give on the opposite page the 
engravings referred to by Messrs. Bury, 
Curtis, and penned/, and subjoin their 
expkfliation of the figures.] 

TAe e^ect of in»ide and outride 6eai*- 
tngs practieaUy explained. 

Figs. 1 and *2. Locomotive engine with 
inside framing. 

Figs. 3 and 4. I.iOCoinotive engine with 
outside framing. • 

Figs. 1 and 3. Show the position of the 
wheels with the axle broken. 

Figs. 2 and 4. Show the position of 
the wbfels in botlrenginds when running 
on the railway. 

Explanation' of Figs, 1 and 2.—In 
this engine the bearings are inside the. 
wheels, and the weight of the engine 
and boiler is carrifd at A A. The ten¬ 
dency of the axle, therefore, is to bend 
downwards in the centre, whilst the pres¬ 
sure of the flange agidnst the raiis in 


* How “ garbled f" Imperfect R majr poaeibly 
be; but garbUog impUee Intentiood mluepre'f 
•ent'atlflh, and every thing of the sort ire most <Hs- 
ttac^ dleslalm.—B b. 11. M. 
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;oing round eurres, has a contrary ten- effect of the others and if the axle breaks, 
lency, Thus one strain counteracts the the wheels can spread out no farther 


Fig. 1. 


Fig. 3. 



Iwlow than the amouht of alloWRDM for the rail. The wheelsi therefore, being 
play between the flange of the Urheel and conflned between the ralb by the flrage 
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pressing against the inside of the rails, 
may proceed with safety to the next sta¬ 
tion.* 

Explanation of Figs. 8 and 4.—The 
gravity or insistent weight of this engine 
with outside fHhae is carried at B B, out- 
(ride the wheels. The gravity of the en« 
ipne and boiler in this case tends to bend 
the axle upwards in the middle, and the 
pressure of the flange of the wheels against 
the rails in going round curves, acts in 
the same direction, and in addition to it. 
This continued bending of the axle de¬ 
stroys the fibre of the iron, and ultimate¬ 
ly it breaks; and when it is broken, the 
tendency of the axle upwards, as before 
shown, forces the wheels between the 
rails, there being no flange outside the 
wheels to prevent it, as is shown in fig. 3. 


EXPERIMENTS ON THE EXPLOSIVE XP- 
raCTS OP CERTAIN MIXTURES OP 
GUNPOWDER AND AIR. IIY CHA8. 
THORNTON COATUUFB, ESQ. 

Sir,—The following experiments illus¬ 
trating certain effects produced by the 
explosion of gunpowder, maybe intcr- 
esungtosome of yoiir readers. Being 
exceedingly fond of rifle-shooting, it so 
happened during a morning’s practice, 
that the baU became so fixed in the bar¬ 
rel at a short distance abovcflhc charge 
of powder, that 1 could not, with the im- 

S lements then present, force it **home.” 

had often heard of guns bursting from 
similar incidents, but having duly sur¬ 
veyed the substance of the metal around 
the bore of the barrel, 1 thought—tes//, 
this cannot burst. 


MIXTURES OF GUNPOWDER AND AIR. 

The rifle was very small, having two 
grooves in the barrel, and carrying a 
^1 weighing the i^th of a lb. avoir¬ 
dupois. The charge of powder was 20 
grs. of the best quality (“ extra ca¬ 
nister'*) ; the target was a wrought-iron 
plate inch thick^; the distance was 100 
yards, and the uwifi eflect upon the tar¬ 
get was the slightest possible indentation 
of the surface upon which the ball im¬ 
pinged, (the ball d)eing smashed to 
atoms). 

On this occasion, however, the ball all 
but perforated the entire substance of the 
plate. The indentation was deep and 
conical, bursting open the opposite sur¬ 
face of the plate. 

It immediately oc<g|l!^ to me that 
this unexpected rcsulSf^ght be turned 
to advantage, by making Barrels so strong 
that, instead of the thus increased force 
of an Ordinary charge of powder being 
spent in bursting the tube in which it 
might happen to be exploded, it might 
be expended in pronclling its ball. 1 
therefore had a small cannon manufac^ 
tured of twisted wrought-iron, and bored 
from the solid mass^ leaving the sub¬ 
stance of iron around the b^ so thick 
that it .could not be ^ured by any 
method of exploding gcmpowder wffiTin 
it. Its bore W’as 11 inches long, and 
calibre suited a ball weighing a 

lb. avoirdupois. It was charged witli 
56 grs. of Curtis andllarvey’s '‘canister 
powder,*' audit was fired at a target 
conq)Osed of 8 planks, of half-inch l’Iiu 
board, under the following circumstances, 
each exjMriment being repeated three 
times. The distance was 10 yards. 


Ball through ' and into 

Ist average, powder and ball alone.5 planks ..Gth 

2nd do. air equal half bulk of the powder ...... 5 do.. ..Gth 

Srd do. wiCli air^ual a whole bulk of the powder . . . ,G do. and.7th 

4th do. with air equal one and a half bulk of the pow'der, 5 do. 

5th do. whb.|fir equal 2 bulks of powder 5 do. *(bafcly). 


It may be asked how I ascertained that 
the bulks of air included above 
powder were^fireoisely such as 1 have 
reported thmo to. have been ? 

. Jn .the first i^ace, 1 prepared 8bme 
cylioders of cartridge paper which ex- 
aetljr fitted the bore of tho'canlion, and 
haviiw ascertained the requinte length of 
one: of these cylinders to contirin just 56 

. . pi.yi . . II II 

* For aomi! lemarkt ontUs point, see page Ail 
of our present Numben^Eo. H. M. . 


grs. weight of powder, I divided cacli 
cylinder as it revolved in a lathe upon a 
wooden mandril into lengths proportioned 
to the volumes of air they were intended 
to contain. Oya one extremity of each 
cylinder thus cut and rbgnlaled, I pasted 
a slip of very thin tenslin. In loading, 
the powder was inserted through a brass 
tube, the gun being held perpendicularly. 
The paper eylinto was then slid down 
uptm^Ahe powder with the closed eqd 
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downwards. Above the paper cylinder 
a pieeb of mill-board, cut with a gun- 

E unch of the precise diameter of the 
ore, was inserted, and above this the 
ball was placed, and retained in its situ¬ 
ation by means of a circular piece of 
thick card. XVcviouai^to each discharge, 
the gun-carriage was flaed firmly to the 
ground by an iron rod, that an;^ errors 
from the recoilthe gun might be 
obviated. 

Altliough these experiments are of 
too rough a nature to give the exact 
effect of each discharge, they still afford 
. an ample illustration of the limits within 
which air can be advantageously com¬ 
bined with gunpowder for practical pur> 
poses. It app^^b that about equal bulks 
of air and of powder produce the best 
result!; and this relative proportion of 
air seems to increase the explosive force 
of gunpowder by about the one-fifth of 
that which would have been obtained 
had the air been altogether excluded. 
.Hence 20 per cent, of gunpowder nmy 
be saved, the effects remaining constant; 
or the usual charges of powder being re¬ 
tained, their cficets may be increased 
nearly in the ratio mentioned aboyc. This 
ptiAciplc may be economically adopted 
gitlj(Qr for propelling balls or for blasting 

Yours very faithfully, 
Chas. Tiioriiton Coathupb. 

Wrazall, near Briato), December S, 1812. 

P.S. 1 have other experiments* con¬ 
nected with this subject in contemplation, 
the results of which you shall nave in 
due time, if they should appear worthy 
to be recorded. 

C. T. C. 

[We need hardly say that we shall be 
very happy to receive an account of the 
further experiments mentioned by Mr. 
Coathupe.—^£ d.^ M. M.] • 

TUB WATXB OVBSTION—riLTRATIOM V. 
lfOXOPOJC.Y. 

Sir,—1 promised some fime ago to reply 
to the ** lut words'* of my veteran -OppO' 
neat Mr, -Saddeicy, but being suddenly 
summoned to France, 1 found no oppor¬ 
tunity of doing so, and now, on reviewing 
the former correspondence, I find that nearly 
every point of importance has been con¬ 
ceded, and t^t nothing remains for me to 
do but merdy to acknowledge that tiie 


frequent cleansing of cisterns is doubtless a 
very good thing, though the discovery may 
* not be qniti! so profound os to entitle the 
discoverer to claim the laurels of a Newton 
or an Arkwright; but be that as it may, 
even such as it is, it i» tut Uteovtry qf Mr, 
Jtaddelejf’t, ns evidenco is aircatly before 
Parliament uf a similar rccomiuendatioa' 
having been given by,the West Middlesex 
Water Company, as a ivte to induce its cus¬ 
tomers to lay the blame of the dirt and filth 
they fiud in their water, on tlieir maid 
servants instead of on tlio ** monopolists." 

If your readers or Mr. Baddeley's par- 
tizaiu require proof of this, tiicy may turn 
to tlie " Report of the Select Coinniitteo of 
the llonsc of JA>rds appointed to Enquire 
into the Supply of Water to the Metro¬ 
polis," and they will find in the evidence 
of Mr. W. Clapp, surgeon and vestryman of 
Mnrylebone, the following answer: 

" The West Middlesex Company liave 
attached a notice to Ihcir receipts, stating 
that if |teraons who use their water will 
iefp their eutemt clean, they will find a 
very great improvement. Now 1 am )>er- 
fectly willing to acknowledge tliat the water 
is much clearer to the eye than it used to 
be; there arc not so manj^ visible Insects, 
not so many shrimps swiMining about it, 
nor so much mud mixed up with it, but the 
water is equally impure.'* 

So much for the oriffinalUtf of Mr. 
Bodddey'A improvement, about which ho 
chuckles with so much complacency, and to 
whidi he attributes such magied influence 
in causing a ten times greater number of 
(^tems to be deonsed now than was for¬ 
merly the case, a drcumstonce {if true) 
which proves tho great influence of the 
Mechaniee* Magazine rather more than tlio 
science or skill of its particular correspon¬ 
dent. Mr. Jladddey must put the laurels 
he has been displaying soiiicwliat too osten¬ 
tatiously into his pocket, the West Middle¬ 
sex Company having a prior rif^t to them. 

But now comes another cha|lipion of tho 
monopolists, witli ibo imtids $1. R. B., a 
great epithet-monger, or, as Mrs. Malaprop 
would call him, “ a nice iftHrSnger of epi¬ 
taphs," and he, forsooth, must hurl his pon¬ 
derous wit against all who will rather prefer 
not to drink water charged with tho filth of 
a hundred thonsaod teirij^es of Cloacina, 
besides divers masses of decomposed ve¬ 
getable and animal matter, if they could get 
it in a purer state. 

Alas for tlic champions of the monopo¬ 
lists I One and all discoviv the doven foot 
almost immediately on their oiterioff tiio 
lists. This worthy gentlemr. i, who redly 
thinks, after dl, that water may pejrfaapa 



658 biram’b system of Ventilating mines. 


be quite ae good, or possibly all tbe better 
for the beautifbl viitues witli which it is 
blended from the aforesaid temples und * 
other sonroes—(tastes will differ, you. know, 
Mr. Editor),—this very gentleman tells us 
in one page thal^he has been drinkh>g the 
New River water for forty- years, and ** is 
perfectly bound under the treatment;*' and 
in the next confesses that all the water be 
drinks " unioiled** is taken from wr/hr, 
leaving it to be inferred that the soundness 
of his constitution arises from drinking all 
other water after it is purified by fire. A 
very nice admission from a champion of the 
monopolists. 

'The following paragraph is really ex¬ 
quisite in its way. 1 am sure your readers 
will not grudge to read over again so much 
fine writing, especially as it is incumbered 
with such a smidl tax upon their brains: 

** Now, thank goodness, Mr. Editor, I 
am still cockney enough to bless the name 
of Sir Hugh Middleton, and to think him 
one of the greatest benefactors of the human 
race, in a joint stock company way, that has 
ever appeared. But since it is plain tliat we 
arc not much longer to be suffered to use 
the undisintegrated water of* the mlver 
Tliames and the chalk-fed Lea, prraared in 
Nature's most perfect laboratory, I thank 
my stars that, by the blessing of Providence, 
guiding the hand and wit of man os its in- 
atmment, there are ample supplies of pump- 
water in all parts of London, (^accessible 
to tlie appro^ of filterers,) fr^ which 1 
myself, and my neighbonrs too, (judging 
by the number of pitchers that ore seen 
carrying about just before tbe hour of din¬ 
ner,) ore supplied with oil the unboil^ 
water which wo drink." 

Is not this logic delightful—almost as 
extraordinary os Mr. Boddeley's important 
discovery of cleansing cisterns? To begifi 
with praising Sir Hugh Middleton for the 
New River water, and to end with dedaring 
tliat " idl the unboiled water" the worthy 
gentleman aiid his neighbours drink is taken 
by pitches from and not one drop 

** unboiled" from the aforesaid Sir Hugh 
Middleton’s Ne% River Company. 

'Phis gentleman is however wise in lus 
generation; hs only recommends of Aers to 
drink the unfUtered water of the various 


companies; he docs not drink it unboiled 
To others he thinks it really may 
aU the better for having lime in it, nay, 
--j^Ltdered almost perfect from the admixture 
" i^tikeaa inanuiactories, dead leaves, and rotten 
Uuliotecs, and quite superlative, no doubt, if 
talUtaanialgamated with the contenta of a 


'^dred common 8ewers<oonly ho would 
Y not drink it himself! 


Ihese things, however, are all matters of 
taste. A great authority, ^almost e^oal to 
" the nursery maid," who taught the eru¬ 
dite gentleman " philosophy and fudge," 
y'chsped, 1 believe, Joseph Miller, records 
an instance of a brewing of ale into which 
a black man fell, was drowned, and was 
boiled, making the " barley bree" all the 
richer in the estimation of the customers for 
having so much prccioua. material in addi¬ 
tion to the malt and h^ps. So indeed, if it 
be as this gentleman says, beneficial to drink 
" lime" in water, in order to furnish the 
proper pabulum for onr bones, so it may be 
equally beneficial to take over again in the 
nnfiltered water of the metropolitan mono- . 
pousta' decomposed matters with which our 
stomaclis have lieen previ^ly acquainted. 

Bat a truce to such'nohsense and such 
perversity of taste. Thote‘shght skirmishes 
in favour of dirtj^and unheidtby water, or 
nitiier of the avarice that prevent! such 
water being cleansed and purified, can last 
hut for a short period. 1 observe by the 
LanAtin Gazette and the Timea, that Mr. 
Stuckey’s plan of filtration is coming before 
Pifrliumcnt, and Parliament is the proper 
arena in wluch the battle can be fought. 
Qod defend the right 1 

I have tiie honour to%e, Sir, * 

Your obedieut servaut, B. 

^ * m • 

IMPAOVED VENTILATION OF MINEO-* * 
{From ihf Mining Journal.) 

Sir,—In the Mecbaniea’ Magazine, of 
the Ist October,'is described the principle 
of “ certain improvements in the construc¬ 
tion !nd appUciitiou of rotary engines," for 
which 1 have taken out letters patent; to 
one branch of those improvements, may I 
beg to call the attention of those interested 
in mining affairs, through the medium of 
your valuable Journal—^viz., to w improved 
ventilation of mines. I have recently had 
constructed and applied in a colliery, belong- 
iiw to Earl Fitzwilliam, a ventilator, on the 
principle described in thcj^ve journal. 

It iiTa wheel, four feet in six inches 

deep, dhd having ten arms, with 

the outer extremity at an«n^ of forty-five 
degrees with the plane of motion; upon the 
periphery of the wheel are a number of 
small buckets to receive the jet of water, 
which is the power Employed to give motion ^ 
to it. The wheel is fixed in ^ circular 
opening of a vertical wooden frame, placed 
near the bottom of the air-shaft; the stream 
of water, which movei the wheel, fUls down 
the aha^ from a cistern fixed in the side, 
twenty-six yards from the bottom. The 
dstem will contain fifty-four ftllons, oud, 
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at present, the supply fills it in four minutes 
twcntjb seconds, so that the avail ible power 
to tom the wheel is the weight and mnmen> 
turn of about twelve and a half gallon** of 
water per minute, with a head of seventy* 
eight feet. The water from the cistern Ls 
conveyed to the wheel through a lead pipe, 
one and a Indf inches in diameter, and issues 
thereon through a conical jet, three-eighths 
of an inch' in diameter, which is rather too 
Jarge for the suifjlit^ of water at present 
falling into the cistern. So long' as water 
remains in the cistern, the issuing jet is 
sufficient to turn the ventilator 136 revolu¬ 
tions per minute, which is reduced to 116 
per minute when partially working upon 
air. Ill order to provide for a larger supply 
of water fulling upon the wh(*cl (os it is 
thought, after ap. joug a dry time, tliat the 
pnrsent supply hi'' nearly a minimum), the 
disi^harge. pipe a, tliruugli gthc i>uttom of the 
cistern^ reaches nearly to the top, and a 
moveable cap b, tits u\er it, which is hahmeod 
on a lever c, and can he regulated to any 
height by a wire «/, cxteiuling to the bottom 
of the shaft; it, therefore, acts tb> a syphon, 
and gives the stream an intermitting ehane;- 
ter, more or less fivqiiuut, at pleasure., as, 
when the water in tlic oiblerii is bchm' the 
bottom ofathe cap,dhc air getting under¬ 
neath, stops iuiy further outlet until tiic 
cj^tcra is again billed, when it reissues with 
full force, iis before. 





With regard to the quantity of ur whiob 
passes through the ventilator, according to 
the principle describetl in the Meehauief 
Magazine, and w^U, I, have every rc<Aon 
to believe is perfectly correct—a cyhtder of 
air, having a base of four feet diameter, and 
height the circumference of the wheel 
(4 X 3'14), will pass through at every revo¬ 
lution. liis cylinder is equal to 137*8 cubic 
feet, so that, with a st’reamecoiistantly issuing 
from a three-eighth jet, with ahead of seven¬ 
ty-eight feeti upwards of 21,000 cubic feet 
of ur would be withdrawn from the mine 
every minute; or, in tiiis case, aritii the 
present supply of water, upvrarda of 18,000 
cubic feet; or (to state the case differantfy), 
ia the first ios^ce, the air passes throi^ 
the ventilator at the rate of 28^ Ihet, and in 


the last of feet per second. That the 
air passes through in lines perpendicular to 
• the base, and at uniform velocity at any 
point of tlie lylieel, it clgarly shown, when 
holding a piece ol lighted tarred rope within 
tlie iutluepcc of the wheel, by the appearance 
of the smuke and flame ; ur, if the rope be 
allowed to Uyich the wheel, by the direction 
of the sparks, which are thrown otf with 
great,velocity, in- lines perpendicular to the 
wheel, for a considerable distance. ,* , 

The advantages of this ^nolhotl of venti¬ 
lating over the “ furnace plim” (cspcriolly, 
os in this itistmu^, where the power imsts 
nothing), will be at (mi*c obvious to all uc- 
quuiiited with mining all'airs, for, when once 
i«et ill motion, it.*! action may he said to be 
perpetual, and will need no further uttciitiOu 
than occasioiuilly a littlo oil to the axle. It 
removes all danger to which a furnace is 
li.ibio from cuiituct with the carburetted 
hydrogen; .iiiil, wliat is of more iraportanev, 
xs being, jicrhaps, the grejilest source of 
accidents, it removes the danger arising 
from the carelessness or neglect of those 
upfiuiiitetl to attend the furuaeus, and its 
cheapness and siuipUcity can scarcely be 
excelled. * 

IIkn. Uika.m. 

Wcntwnrlli, N'ov. 21. * 

To the Editor the ** Mining Juurnal.** 

Sir,—After writing the abu^e letter, 1 
forwarded it to Milton, for Earl Filzwil- 
lium’s peufiKal, who has kindly returned it 
to me, with the accompanying tcstimooial. 
By iirscrtiug them in your valuable. Journal, 
you will confer a great obligation on, 

. Sir, yniir very obedient servant, 

Ben. ItiHAM. 

Wentworth, Dec. I. 

the Editor of the *• Mining Journal.** 

Sir,—Before I left Wentworth the appa- 
ratns dcscrilied in Mr. Biram’a letter had 
been fixed, and having myself seen it in 
operation, 1 can licar witness to its efficiency. 
()f its Hiiperiority to a furnace, there cannot 
be the slightest doubt. * 

I am, Sir, » 

Your very faithful servant, 

FlTEWItLlAM. 

Milton, Nov. 39. 


PARKBR's FOif.VTAtN LAMP IMPROVED. 

Sir,—In No. 938, August 7, 1841, of 
your Magazine, you gave insertion to 
two designs of a pneumatio lamp whiqh ^ 
sent you. One was a doable fountain 
lamp, and in conoluding the doseription 
of vt hich, 1 stated that it was nearly the 
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same in principle as Parker’s Patent 
Fountain Jjamp, but that the action of 
the JttifCT.is exceedingly imi^rfect. This 
arld|mt from any error in the prin- 
cirapRt from its being imperfectly car- 
ric^ut, by a faulty construction of the 
lamp, which prevents the end in view 
being obtained. Having one of these 
(Parlwr’a} lamps, which I could never 
get to succeed, 1 had it altered with the 
view of rectifyiug the faults allude to, 
and IhQ mult fbUy answered my cxpec« 
1^' the action of the lamp has 


ever since been as steady and uniform as 
tl^at of the common fountain lamp. Should 
any of your-readers be in {^session of 
one of these lamps, and, aher fruitless 
efforts, have laidt it aside as useless, it 
may be satisfactory to them to know, that 
w'ith very little trouble and expose, their 
lamp may he'rendered a very serviceaji^le 
instrument forgivlbg light, the alterations 
required Mng nomihg but what any 
cominon- tin smith is competopt to under* 
•toke. 

The form of the lamp in my possesdon 
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is that of a hollow pillar, containing; a 
cylindrical tin case, which constitutes the 
lamp. Fig, 1 is a section of the tin ease 
or lamp in its original state , fig. "2, of 
the same in its altered state. An inspec¬ 
tion will show in what respects they dif¬ 
fer, and, assistcil with a short explana¬ 
tion, what alteration is required to render 
thu^ lamp manageable ana certain in its 
action. v v 

The upper compartment, correspond¬ 
ing with the reservoir of the common 
fountain lamp, is to have an opening (1) at 
top for filling it with oil, which is to bo 
fitted with an air-tight screw cap; the 
only communication it has with the ex¬ 
ternal air, is by an air hole (shown by a 
small circle) at .bottom, communicating 
with the centre tube, w'hich passes down 
through the middle of the instrument; 
this communication is closed,while filling 
in the oil, by a valve attached to the end 
of a wire passing through a stutfing-box 
and fixed to the rack, which raises the 
wick. The tube (2) communicating wil^ 
the middle compartment, has also an air¬ 
tight screw cap, and is so made in the 

1 >atcnt lanyis. A qasr, 3, encloses the 
ower part of the tube going up to the 
bi^rncr, and a fhurt tube communicating 
withlhc lower compartment, and rising 
ahou * inch higher: the only com¬ 
munication between this ease and the 
middle coniparUnent is by an air hole- in 
its side (shown by a smul circle) raid- 
way between the bottom and top of the* 
two tubes just mentioned. The centre 
tul>e terminates near the bottom of an 
o{)on box, or ease (4), which is soldered to 
if, and has a semicircular notch or lip 
cut in its pp^er edge to cause the oil 
to drop over in a more steady and gra¬ 
dual manner. This case should be made 
of such ca^iacity as to contain, without 
flowing over at the lip, as much oil a» 
would fill the centre tube up to or ab^ve 
tlic air hole of tli'c^upjlcr compartment; 
and there should be left suiricient space 
at the bottom of the lower compartment 
to contain the oil dropping over at the 
lip, as the action of the lamp becomes 
impaired when the oil*rise8 above the 
level of thf . lip. Another point to be 
attended to^is to make M M,'the distance 
from the air hole of thi^uppcr compart¬ 
ment to the lip of the case (4,) equal to 
N N, the distance from the air hola 
ease 3, to the' top of the wick tube, or ^ 
burner, or more usefully, to within * 
VOL. xxxvii. 


of an inch of the top, in order to obviate 
the risk of the oil flowing over by any 
•moving of the lamp. 

2\> prepare the lamp for use .—Tlic 
cap 2 being tiiken oiF, pour in at the cen¬ 
tre tube as much oil as will fill the case 
4; then fill the middle compartment at 2, 
and screw on*thc cap: then, having filled 
the upper compartment and screwed on 
the cap 1, open the valve by turning the 
rack, and oil w'ill descend into the centre 
tube until it rises to the fcvcl of the air 
hole; at the same time, the compression 
of the included air will be raising a cor¬ 
responding column of oil to the burner. 

To restore the lamp after it has been 
used —Invert the ease, when the oil in 
the lower compartment will flow into, and 
fill the middle one, the surplus passing 
down the burner tube and flowing out; 
then return it to its right position, and 
removing the cap 2, pour in oil at the 
centre tube, until bubbles of air begin to 
come up tlirougli the oil in the middle 
compartment, an<l then screw on the cap 
again: next* supply the ujiper compart¬ 
ment with oil as before. 

I am, Sir, &c. 

N. N. L. 

December, 1813. 


ON INSTRUMENTS OF MUSIC, FLAYED PT 
TUB FINUER AND DY HECltANIOAL 
FItICTION. 

*Sir,—In a former communication on 
the subject of musical instruments, whose 
sounds are produced on the principle of 
tl)p free reed, I adverted to some others 
which have the great advantage of their 
sounds being varieil in power and quality 
by the pressure of the finger of the per¬ 
former ; and as this alFurds n capability 
of expression but little inferior to that 
posst'ssed by the violinist, comtfTncd with 
the advantage of the parts facing executed 
by one performer, I trust ah examination 
of the construcUon of them, and the ad¬ 
vantages possessed by flic different me- 
th^s which have been employed to effect 
the above purpose, may be at least bear¬ 
able to such of your readers 'as delight 
in the concord of sweet sounds.** ‘ 

It may be remarked, that, in nearly 
all the musical instruments which have 
b^n designed tohave their sounds swelled 
by the preraure of fli6 finger of the per¬ 
former, the vibratioitt of me elaatio body, 

0 0 
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on which the pitch of their sounds de¬ 
pends, has l>ecn either excited or cou- 
tinu(*d by the friction of some moving 
sulibtauce, acting in a similar manner to 
the bow of the violin; and indeed the 
great desideratum appears to be to con¬ 
trive a substitute for a bow, which shall 
be capable of eliciting tones* comparable 
to^ those produced by that single con¬ 
trivance in the hand of a Faganini. 
From the perfect swell obtained by per¬ 
formers on wiftd instruments by more 
forcible blowing, it would naturally be 
supposed that a perfect swell could be 
obtained in the organ by having a com¬ 
mand over the pressure of atr in the 
wind-chest; but, unfortunately, this puts 
the instrument out of tune, and w'c are 
compelled to bear with that very imper¬ 
fect substitute, a swell pedal, whicn merely 
opens a box, but cannot aiiect the rela¬ 
tive power of any one sound produced 
by the pipes within it. In the eulophun, 
and other instruments constructed on the 
free reed or valve principle, a very per¬ 
fect swell may Ik* obtained liy increasing 
the pressure of the wind, which does not 
inateriuily alter the pitch; and by having 
an extra bellows, and two or mure rows 
of keys, I am convinced very expressive 
eifects may be attained. The earliest 
instrumeut of continued sound with which 
1 am acquainted, whose souiKs depend 
on friction, is the once common hurdy- 
gunly, or viel/n; and, however barbar¬ 
ous its sounds may be deemed, they arc 
an expressive type of a rather large class 
of bad mechanical fiddh's, which have 
been tried and found wanting during 
the last half century. In this instrument 
a WQoden (1!) wheel or cylinder is made to 
rub a^iist the strings *, and, between the 
dead harshness of the tone produced by 
the “ wooden** wheel, and the chattering 
of the strings, produced by imperfect 
stopping ht what should be tiicir aliquot 
parts, the noita: is almost enough to pro¬ 
duce a mortijicaiitm of our auditory 
nerves. A monstrous hurdy-gurdy—^it 
had a fairer name given to it, but it was 
one—was constructed, about ten or twelve 
yvuff sino6, for the Italian Opera, witli 
the tHodest intention of superseding the 
double basses, &c.; hut from the diffi¬ 
culty of stopi^ing, which was attempted 
by an action similar to that of the harp, 
and''perhaps its defects of tone, {t was 
laid^mte, to the great relief of hlessrs. 
‘Kfi^yillll^ragonetti, and Co., who no 
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doubt had a horror of the monster’s 
“ excessive competition,” equalling that 
I of Robert Owen himself. 

The best mechanical fiddle ever con¬ 
structed is that powerful and full-toned 
instrument, tiie claviol, or keyed violin, 
of my respected friend, John Isaac Ilaw'- 
kins, Esq., the excellence of whose tone 
is probably due to the construction of 
the wheels, or substit'N .-s fur bow's, and 
a more scientific ailjdstment of the velo¬ 
city of their motions to the rates of the 
vibrations of the strings; for it is of 
great practical importance, for the pur¬ 
pose of ensuring an equal (juality of tone 
tb/oughout the compass of such instru¬ 
ments, that the motions of the bows, or 
whatever is substituted. &r bows, should 
be well proportioned to' tHe pitch of the 
sounds. In a compass of six octaves, per¬ 
haps, the motion of the high treb’c bow’ 
should be five or six times as rapid as 
that fur tile lower bass sounds, in the 
claviol the substitutes for bow’s are hoops 
perforated by a great number of holes, 
through which horse hair is passed, so 
that the interior surface of each hoop 
becomes a polygon,.whose angles arc 
very numerous. 

It was a favourite theory with the 
mathematicians, that a circle is only*that 
impossible bull an infinite iiu mbcy” o f 
straight lines, w’hose angles of intersec¬ 
tion are infinitely small. Now, for every 
practical purpore, the angles formed by 
the crossing within the hoop are iniiniteiy 
small; for, from their relative position 
and great number, combined W'ith the 
elasticity of the hair, the ear is unable 
to detect any inequality of tone. This 
excellent contrivance, worthy its talented 
author, w’os pirated by the French for 
an.instrument termed vhe oruhestrina, 
and, like the evcr-pointetl pencil of the 
seme individual, is less known to the 
public as the production of its inventor, 
than >8 associate'u wtlfi other names. 
The claviol has mimy other advantages, 
in particular that oi standing remarkably 
well in tunc, which is efiTected by pro¬ 
tecting the gut strings from atmospheric 
humidity by a ebating of varnish, and 
preserving an almost perfectly uniform 
force of tension, by attaching one end of 
.each string to a y|ry long helical spring, 
made of hardened and tempered steel 
wire. By these arrangements the pitch 
is prevented from undergoing any consi¬ 
derable variation witii the extreme vari- 
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ations of aimosphcric tcinpcraiurc, and 
tlio intonation la prcsiTvod almost as 
crfoctly us if the sumnds wvre produced* 
y as many tiuiiii;' forks. 

The inentiun of tuniii;; forks has re¬ 
minded me tii.it a musical instrument Uns 
been constructed, which consists of a 
series of sucli forks made to vibrate by a 
rosined silk band Itrun^dit in contact with 
the prongs by rriiuns of a lever, at one 
end of which is a small pulley, the other 
being connected with tlie Anger key. 1 
think Mr. (joldsworthy Gurney, of steam 
locomotive notoriety, constructed an in¬ 
strument of this kind, as well as his pi‘.|po, 
in which heavy .steel springs are atubsti- 
tuted for btrinj|{Sf neither of wiiicli are 
much more novel than the urrangemeiits 
of his sm.'im carriage, which resemblcH 
Trevethick’s, for 1 haveVen a piano-forte 
of thK{ kind thirty years old. lloth in¬ 
struments labour under the great defect, 
of re([uiring niueb power to jmt the 
heavjr springs into a state of vibration, 
w’hicli causes the bowing in one, and ^e 
blow' of the other to be too much heard, 
a defect which does not exist when the 
vibrating* purls ai« not heavier than the 
steel or gut strings of a piano or violin. 

> « hkcurly allied to the instrument con¬ 
sisting of tuning-forks is the terpodian, 
:»i. *v_.f (ln> jjuni' the cedephua; 

but inste.ui of the vibrating springs being 
in the form uf lurks, ihey are cylindrical 
rods of tneial, from wlflch depeinl lltin 
pieces of brass, on the fronts of wbiidi are 
allixed pieces of felt. Tlic action brings 
tlic thiti piece of brass, or rather its 
covering of felt, against a revolving cylin¬ 
der of metal, or more properly a number 
of cylindci's on one axis, wliose surfaces 
an.' coated withj'osin. The bowing ac¬ 
tion of the cylinders is communicated by 
the depending pieces of brass to rods 
above, causing them to vibrate. 'riTc 
tones thus producgjl^^c must deliglftful 
in the middle part of the cotnpAs. and 
tile sw’ull pnidticed by the pre.ssurc rif the 
Anger, is ])erh.ip.s superior to that of any 
other keyed instrument; but it is diAicult 
to keep in order, and t^c (quality of tone 
varies much at the extremities of the 
compass ; but this I attribute to a strange 
error of the maker, who has put the 
largest cylinder to action the biss r.ids,* 
and the smallest to the treble; and all the 
cylinders being on the axis, the rates of 
motion of tb^r surfaces are just contrary 
to what they should be: an evU not con* 


Aned lo the cedepbun, for it exists to a 
greater degree in that delightful instru- 
iiU'nt. the harmoiiicuii of Dr. Franklin, 
in which the eia-..s hells are ail Axed on 
one spindle or axis; and, cuiisequeutly, 
the larger uues, which produce the bass 
sounds, pej^fortn the same number of re* 
volutiun'- per minute as the small bells 
which utter the highest treble, though 
their peripheries being so much larger, 
the motion of the siyrfaces is much 
quicker. This evil might he avoided by 
putting each octave uf bells on to a sepa¬ 
rate axis, and if the axes were made 
tubular, and one allowed to revolve with¬ 
in the other, any retjuired speed might 
lie communicated to each, and the qu;ility 
uf tiic (one be rendered equal throughout 
the c.mipass. Tlie liannonicon is subject 
to the very disagrei ahle accident of the 
glass bells breaking in use, by which the 
iiiiger..t of the perfortnur are liable to be 
aeverel)' eut, if applied directly to the 
glass bells. Those made to play willi 
keys arc not so dangerous, but the tone 
i.s not so ^fiiod. FiTliaps some of your 
niusicHl readers can inform me if a 
harmunicon has yet been constructed with 
inet.il hells; they would possess the ad¬ 
vantage of not being liable to fracture, 
and tile compass might be carried lower 
in the 'iSss with more facility ; they 
wouhl tOsu be very easy to tune, which 
glasses certainly are not, wi any one who 
lias made the attempt can testify. The 
tone and power of expression on this in¬ 
strument are so delightful that it deserves 
mme labour should be bestowed on the 
attempt to diminish its defects. 

• When describing the claviol I ought 
to have mentioned what should pei1ia|}B 
be termed a humble imitation of that in¬ 
strument, which was exhiinted to the 
musical public under the Udo of cupho- 
non. In this instrument the'^^rings arc 
of steel wire, except! ng^hc bass, and 
they are put into vibration by an endless 
band, acting as a Im>w', one band to each 
string. It is Ie.ss expensive in construc¬ 
tion than die cluvio], but its tone is far 
inferior in power and quality^ and from 
die great number of bows or bands, is 
more dIfAcult to keep in order; besides, it 
ha.s no contrivance for insuring a nearly 
equal straining force on its strings, and 
consequtMidy docs not stand in tune fascttcr 
than an ortonary piano, which it much 
resembles in its construction, excepting 
. the action, liistruinenta of this kind, 1 

o o 2 
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Ifolii'vc, arc not very modern. I saw one 
n il }rars ago, perhaps thirty or forty 
years old, M’hich was of German inanu- ■ 
facture, but they underwent some im¬ 
provements by Mr. Pinnock, and also 1 
believe by Mr. IJawkins. In the old one, 
before iiientioncd, the bows or endless 
bands all moved with the satne velocity, 
but I' believe this great error was cor¬ 
rected in some of the more modem in¬ 
struments. The same contrivance of 
bands or bows Has been applied in Ame¬ 
rica to continue the sounds of the piano¬ 
forte. — See article Piano, Herbert’s 
Cyclopedia. 

The late Mr. Walker, whose Lectures 
on Astronomy are amongst the memo¬ 
rabilia of our immediate progenitors for 
many years, used to perform '* the music 
of the spheres” on an instrument he 
tcrincd the celestina, and much specula- 
tion existed ds to how its delicate tone 
was produced; but as all human secrets 
are in time discovered, it was found to be 
nothing but that much underrated instru¬ 
ment the harpsichord; and as the action 
is of easy construction, and the effects 
of the instrument very pleasing, I may, 
Air. Editor, should you think it would 
acceptable, at some future period de¬ 
scribe it more fully for the benefit of such 
of your readers who, being l^nth mecha¬ 
nical and musical, may desii^. to con¬ 
struct it for themselves; but the length 
of thi.s communication already warns me 
that 1 must say no more at present than 
that it consists of an endless band of silk, 
rosined, which is made to rub against the 
strings by being brought, while in mo¬ 
tion, between the two strings, which arc 
turned in unison by small pullies which 
arc affixed to the ends of If vers connected 
with the finger-key. It is obvious that 
in the celestina the friction of the cud- 
less band may be used cither originally 
to excitc'^il.e vibration of the strings, or 
to continue hicir vibrations after being 
struck by the plectra, and of course the 
sound is very perfectly swelled by in¬ 
creasing the pressure of the finger on the 
, key and moving the pedal quicker, having 
the gencfa,l defect of raising the pitch 
thereby. This evil is very perceptible 
in the swell of all instruments with metal 
strings which are sounded by friction. 
The pitch of a gut string docs not rise so 
much, ^ but still it is sensible when the 
two points to which the strings are affixed 
arc ipimovable; in the clayidl one of 


these points is not absolutely fixed, it 
being the end of a very long helical 
spring, which might be stretched perhaps 
the twentieth part of an inch without 
greatly increasing the straining force. 
This, 1 believe, is the cause of the pitch 
of that instrument not rising when the 
sound is swelled to any very appreciable 
extent. 

1 feel this very article ought to 
be concluded, but cannot find the heart 
to do so without adverting to the sos- 
tinente pianoforte of the ingenious Air. 
Mott. This instrument, which com¬ 
bines the rapidity of the most brilliant 
pi&nofortu execution, with the power of 
sustafning and swelling the sounds and 
varying their quality.at'lihe pleasure of 
the performer, must, I th^nk, stand A 1 
in the scale of dkccllencc of instruments 
with keys. Its power of sustaining its 
sound is due to an intcresUng fact in 
physical science, viz., that if an exciting 
cause of vibration (as for instance the 
aption of a bow) be applied to an elastic 
body, the motion so imparted will be 
communicated to another elastic body in 
contact with the firs^ The talented in¬ 
ventor applied this principle by making 
this substitute for albow 'hot nut iinni'!- 
diatcly on the strings of the piano, but on 
a series of pieces of silk or 
to them, and by this happy thought ob¬ 
viated the evils which would ensue from 
want of elasticity in tho cylinder, thereby 
grej^tly improving the tone and producing 
a touch wnich enables the fingers of the 
. performer to do that his mind willctli to 
do; but I need not go into further de¬ 
tails of the construction of this instru¬ 
ment, as we may congratulate aursclvcs 
on living in an age when it is procurable 
fur love or lucre, which is not the cose 
with the claviol, celestina, adophon, and 
tome others, which, like the tones of 
P^anini’s fiddle,a^Alalibran’s voice, 
arc huard no more inThc land. 

Yours most respectfully, 

Alfred Savaob. 

ICiGarliekHilL 

COLD-BLAST ANTIIRACITR IRON. 

TheYstalyfera Iron Company beg to hand 
to the Editor of the MeeJiantes* Magazine a 
copy of Air. Alu^cc's daborate trials on 
their cold-blast anthracite iron, Ivhich they 
hope he wiU think of suffidtot importance 
and interest to deserve jnsertion in his nat 
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publication. The great experience of Mr. 
Slushct, and his skilful manipuhitionSi joined 
to bis rigorous exactness in all the conditions 
of comparative cxpcriineiit, will, they think, 
remove any doubts which sucli an extraor¬ 
dinary increase in the strength and deflcctiro 
power of cast-iron, as tliat shown by thdr 


patent elastic steel-iron might otherwise call 
forth. 

Tlie Ystaltora Iron Company, in placing 
their iron in the bands of an nntliority so 
entirely above suspicion, and so justly relini 
on by Mr. Crane, have .given to the public 
all the security in their power against error 
or cxaggc*“dt*on.— Dec, 2. 


Esperin^tc made with the Cotd-blaet Anthracite Pii/Aron, manttfaefured 

at Yctabifera Iron TVoris. 

BY D. MrSHKT, BSU., M.I.C.R. * 

Author of “ Papers on Iron and Steel.” 

Jtreakage of sutidrff bare of cast-iron, at two feet Irvcraffc, made with anlhracHr and 
cold-blast.—Bars 1 3-^/A inches brand, •C.'i itichrs deep. 


1. No. 2 pig-iron, from No. 4 blust-furiiaco .lbs.. 1R2i 

2. Ditto ditto ditto . I'J.'ij 

3. Ditto / " ditto lUtto . 193^ 


^ Average breaking weight ..Ihs. 190.j 

1. No. 1 pig-iron, from No. 1 furnace. . . 209j 

2. Ditto ditto ditto .193 


Average breaking weight...lbs.. 203|- 

1. No. 3. pig-iron, made from blast-fnrgace No. 1. 247 j 

2. Ditto ditto ditto ... 210^ 

3. Ditto ditto ^ ditto . 205.j 

4. Pltto • ditto ditto . 132j 


« * Average breaking weight.....lbs. 21 

1. No. 2 pig'iroD, cast from No. 2 blast-foraacc..... 200^ 

•2. • Ditt o ditto ditto' . 227 

li. ^TJieCo ditto ditto .. 239 J 


Average breaking weight. 

GRNEllAL AVBnAGE. , Ibs. 

No. 2 pig-iron, from No. 1 furnace.. 190J 
No. 1 pig-irou, from No. 1 furnace.. 2021^ 
No. 3 pig-iron, from No. 1 furnace.. 2181^ 
No. 2 pig-iron, from No. 2 furnace.. 222j 

• ■ 

General average of breaking weight 
of cast-iron from the blast furnaces lbs. 208( 
Breaking average of the whole of the 
Yniscedwyn blast-furnace iron .. lbs. 

Of the stone coa] furnace iron.... 4 70| 

' 'I!!!. • 

Breakage <f sundry bars of cast-iron, re- 
melted from pig, at a 2 feet leverage .— 
Bars 13-1 Of A inches broad, and *65 inches 
deep, as bejbre, • 

No. 2 pig-iron, made from No. 1 fumgee, and 
reuielt^ in the cupola with anthracite coal. 

1. Bar broke with... ... lbs.. 285| 

2. Ditto •• ... •• 245^ 

3. Dittq,^ ... 263^ 

Breaking average of cupola iron tbs. 264| 


.. 2224 

No. 1 pig-iron, rcmelted in air-furnace. 

1. Bar brukc with.lbs.. 241 

2. Ditto ............ .. 211 

3. 19itto .. 220 


* Breaking average.lbs.. 236 

No. 2 pig-iron, remclted in air furnace. 

1. Bor broku with....lbs.. 233 

2. Ditto •• 233 

3. Ditto .. 2264 


Breaking average ..>flbs.« 2304 

No. 3 pig-iron, remclted Mi lur-furnace. 

1. Bar broke with.lbs.. 233 

2. Ditto .. 237^ 

3. Ditto . 2454 

4. Ditto ............ *. 217 


Breaking average ... Iba.. 233f 

Air-furnace, No. 1, os aliove.... ■ • 236 

Ditto No. 2 ditto . 2304 

Ditto No. 3 ditto .... .. 233 


General average of air-fnrnoce iron lbs. 233 
Di^ remelted in cupola 264f 

Ditto from the blast-furnaoe 2084 
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Air>fitrnnfii' iron stronger than hlast-farnace.lbs.. 24^ 

Ilcim-lted c-iipoln iron stronger than ditto... 

Tlie average of YuUcrdwyn iron remeltcd iu cu)M>ia was.. 2092 


CSit«/-irott har» deftteted and broken, made/ivm No, 2 pig-iron, east from No. 1 blast¬ 


furnace, with anthraeife and cold-blast.—‘Bars 1 3-lOfA inches by ‘65. 


T.cnj;th of lum .3 ft. 1 in. Breaking 

Supports at 2 ft. 9 in. weight. 

llw. 

1. 13ar, No. 2 pig-lrou, from No. 1 funiacc.. 5221 ...... 

2 . Ditto ditto ditto . 483 . 

3. Ditto ditto ditto . 503 . 

Breaking average.503 

1 . Bar, No. 1 pig>iron, from No. I furnace. 524 ...... 

2 . Ditto ditto ditto .. 508 . 

Breaking average. 540 

1 . Bar, No. 2 pig>irim, front No. 1 furnace.'. 52 . 

2. Ditto ditto ditto . 705{ ...... 

.3. Ditto ditto ditto . Glt^-. 

m 

Breaking average. 031.} 

1 . Bor, No. 2 iron, from No. 1 furiiiux;, remclted isi 

cupola with niithraeite..•. 59-1'}. 

2. Ditto ditto ditto. 71 Ij. 

3. Ditto ditto ditto. 715^- .. 

Breaking average. 675 

1. Bar, No. 1, iron, remclted in air-fnmace. 619}. 

2 . Ditto ditto ditto. 053}. 

.3. Ditto ditto A‘‘o. 008} . 

Breaking average....,. O 4 O 4 -. 

1. Bar, No. 2 iron, remclted in air-fimnwc. 590}. 

2 . Ditto ditto ditto....; . koSO}. 

3. Ditto ditto ditto. 012}. 

Breaking .average. .595} 

1. Bar, No. 3 iron, raineltcd in air*furnaee e. (>09 . 

2 , Ditto ditto ditto . 704 J. 

<3. Ditto ditto ditto . 082}. 

4. Ditto ditto ditto 039 . 

Breaking average.a. 682} 

1. Bar, No.'^’nig-iron, from No. 1 furnace.. 580J. 

2 . Ditto VI ditto ditto . 5.14 . 

3. Ditto ditto ditto . 040 . 



Permanent 

DoflectiJn. 

set. 

inches. 

inclics. 

1-050 .. 

.... *075 

•900 .. 

,... *050 

1-050 .. 


1-200 .. 


1-100,.; 

• • • • 

'k, 

•95 .. 

• • • ■ “5“ 

1-150 .. 


1-400 .. 

• • • • ’ 

WO .. 

• • • • ^ 

1-30 .. 


l-«0 .. 

• ■ ■ iji 

1-00 .. 

m 

• • • • “ 

M5 .. 


1-05 .. 



• • • • te--» 

1-0.5 .. 

• • • • • 

1-00 .. 

_ 

1-20 .. 

• ■ B • 

1-10 .. 


1-20 .. 

* ■ ed 

1-05 .. 


1*05'.. 


1-00 .. 

• *1 ^ 

• • • • 

*.. 

• ■ «• 

, 1-.30 .. 

• ■ • • ' 


Breaking average... 

General average of blnst-furnaee iron. 


'Arst Breakage).. lbs.. 50.3 

Second ditto. ., 540 

Third dit^o . 031} 

Fourtl^ ditto. 591} 

Breaking average.lbs.. 568 


.. 591} . 

General average of the remclted iron. 


First breakage.lbs.. 07.5 

Second ditto. 04C|- 

'Riird ditto. 595-} 

Fourth ditto. 082} 

e 

Breaking average.Tibs.. 649} 

























































































COIiD BLAST ANTHRACITE IRON 


i 


567 


Breaiagt of A»/.tro>i bars, h feet 1 inch /on^ and 1 inch square—distance between 
^ ^ sufports \feet f! inches. 



Break inj; 

DeflfC- 


Force to rrsist 



tion. 

Set. 

iin|»act. 

No. 2 iron, from No. 

1 blaat-fumace. ibs. 

incli. 

inrli. 


Bar, broke with. 

• ■ •• »• •• •• 6^0^* a • 

.. 2*05 .... 


.... 1396 

Ditto ditto. 


.. 1*80 .... 

— 

.... 1095 

Ditto ditto .. 


.. 1*9.3 .... 

•175 

.... 1187 

Aver^. 


1*933 




No. 2 iron, from No. 2 blost^furnaco. 


1. Bnr broke with ...'. SB?*- .... 1*80 .... —* .... lO.S? 

2. Ditto ditto . 594 .... 1’90 .... — .... 112B 


. * Average. SOO*] 1 ’KftO 

No. 2 iron, from hot-blu>t fiirniice. 

1. B.ir broke wiQi .. 631*- .... 2*10 .... — .... 1332 

2. Ditto ditto . 629] .... 2 10,... — .... 1.322 

3. Ditto ditto ... .*. 6(»1'{- .... 2*35 ... — .... ISCS 

• _1 _ 

Average. G42 2*183 

ft 

No. 2 iron, rciueltcd in nn|inl:i with anthmeito. 

1: Bar broke with .A .. CSOff^ .... 1.9.3 .... — .... 1268 

2. Ditto ditto ... .377 .... 2*0.3 .... — .... 1495 

3. Ditto ditto . G92'{_ 2 00 .... — .... 1357 

• • —— - 

Average... 674 .... 2*03 

No. 1 iron, re-melted in air-famaoc. 

Ti. jiurt.JlJftwith . 603J ...fttt*60 .... — .... 966 

2. Ditto ditto . 577 ...z I*.30 .... — .... K6.3 

3. Ditto ditto .;. 6891 .... 1*90.... —- .... 1310 

• _ * 

Aver.'tgc... 626^ .... 1*60 

No. 2 iron, re-melted in air-famace. 

1. Bar broke with . 617}- .... 1*70 .... —> .... 1049 

2. Ditto ditto . 583 .... 1*60 .... — .... 932 

3. Ditto* ditto . 612>_ 1*90 .... — - 1164 

Average. 604| .... 1*733 

No. 3 iron, nmelted in air-fumaec. 

1. Bar broke with >**. ^.*. 657 .... 2*0(1 .... *1.3 ^^! 1314 

2. Ditto ditto ... . . 732 .... 1*90 _ ‘IS - 1390 

3. Ditto ditto . 731 .... 1*9.3 .... **20 .... 112.3 

4. Ditto tlitto . 676J .... 1*70 .... — .... 1150 

Average.... ^. 699 .... 1 *888 

No. 2 pig-iron, cast from No. 1 blast-furnace. 

1. Bar broke with . 696J .... 2*40 .... — .... 1672 

2. Ditto ditto .f. 672t .... 2*10- — .... 1412 

3. Ditto ditto .................... 622j .... 1 */0 .... —- .... 10.^8 

4. Ditto-ditto . 594f.... 2*00.... — .... llsll 

Average. 646 .... 2*05 
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COLD BLAST AMTTllRACITE IRON. 


3 bars, No. 2 pig-iron, 

No. 1. 

2 fill to, No. 2 ditto, from ditto No. 2 

3 ditto. No. 3 ditto, from ditto No. 1 


3 ditto, No. 2, ditto ditto t 

4 ditto, No. 3, ditto ditto 


ABSTRACT OF AVERAGES. 

from blnst'furnace ^ 


622} .... 

1*933 .... 

~ •• ae 

1203 

690} .... 

1*830 .... 

— .. .. 

1092 

C42 .... 

2*18.3 .... 

— •• •• 

1101 

G74 .... 

2 033 .... 

— 

1374 

G76} .... 

1-660 .... 

— •• a. 

1122 

601} .... 

1*7.33 .... 

— a. 0. 

1017 

699 .... 

1*888 .... 

— • a . a 

1319 

646 .. • 

2*050 .... 

—r/a. .. 

1324 

644} 

1*916 


1233 


ABSTRACT OF TBEDGOr.o’s EXPERIMENTS. 


At a breaking leverage nf2feetf to compare with the Ystaliffera iron.—Bars 1 3>10/A 

inches iy-’GS. 


Old Park iron broke with 

.. lbs.. 

181 

Atklphi ditto 

ditto 

• • • • 

173 

Aipcloiio ditto 

ditto 

a • • • 

15,3 

Soraj) ditto 

ditto 

• ■ a a 

168 

Mixture of Old 

Park and scran, or 


old iron ..., 


a a ll}Sa a 

174 


Ystalyfera iron stronger by Iba. 62 3 5 
—equal to 3 G 2 per cent. 

Average breaking weight '9f the 
Ystulyfcra iron, rcnielted in cu¬ 


pola with anthraaito.lbs. 2C9^ 

Tredgold’s average. 17(| 2*5 


B52 

Average of tlie whole .... lbs.. 170 2'G 
Average of the Yshdyfera blnst- 
funiaeu iron...lbs.. 208 3*5 


Diflercnco .lbs,. 38 

—equal to 22per cent.—-To this extent the 
iron from the Ystalyfera blast furnaces is 
stronger than the reinelted iron of Tredgold, 
Average breaking M'cight of tlic 
Ystnlyfera iron rcmclted in tho 

air-furniicc ..*^33 

Tredgold’s average of rcmelted iron iVO 2'5 


Ystalyfera iron stronger by lbs. 09 
—equal to 58 per cent. 

Ystalyfera pig-iron, remeltcd in cu- 

pGla, as above..lbs... 2G9^ 

Yniscedwy n iron rcmclted in cupula 209 J 

Ystalyfera iron stronger by lbs.« GOj 
—eqiud to 28 7-lOth per cent. 

N.11.—^At the time that thb strcngtlv of« 
the 'Yiii.sccdwyn iron was tried by ino, it was 
foiiiid to be the strongest iron iij^.{^jjgljyTd ;«! 
since that period, four years ago”, 1 am in¬ 
formed the strength has been considerably 
increased. • 


Comparison between the strength and d^eclton of the Ystalyfera iron, made with cold-blast 
and anthracite, and those experunents made teith the same iron, maunfaclnrcd with 
hot-blast.—Bars b feet long 1 tncA square: the sup 2 torts dft. G inches apart. 

Breaking weight. 

Ystalyfera cold-blast iron, from furnace .. .lbs.. 618} 

Ditto hot-blast iron, rcmelted as per Mr. Evans’s second table of experi- * 

ments ...Vis.. 496 


Cold blast stronger from furnace ...lbs.. 122} 

—equal to 24 6-lOth per cent. *’ Deflection. 

Ystalyfera cc^hlast iron, from furnace.!. . Iba.. 1*988 

Ditto hot-blkst, reinelted by Mr. Evans .. \ .1*632 

DilTerenco .......lbs.. *356 

—«quol to 21 6-10th per cent. Force to resist impocl. 

Ysttdyferacoldvblast iron, from furnace .........lbs.. 1297 

Ditto hot-blast, remclted by Mr. Evans .*... 821 


Difference ..... 

—e^i^l to 67 9-lOth per cent. 

Ysttdfyfera cold-blast iron, remelted in cnpola witl anthracitc^ 
Di^ }iot-blast iron, remclted by Mr. Evans ........ 

■ ■ 

**^Difference ..... 

^-cqnal to 35 8-lOtb per cent, in favonr-of cold-blast. 


.lbs.. 476 
breaking weight, 
.lbs.. 674 
. 496 

.lbs., 178 
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Deflection. 

Ysta^fcra cold-blast iron, rcincltcd in cupola.... lbs., 2*030 ^ 

Ditto hot-blast, rcinclted by Mr. Evans, ..1*632 


DiiTcrencc.......lbs.. *3!)8 

—equal to 21 3-lOth per cent, in favour of cold-bList. Force to resist impact. 

Ystalyfera cold-blast iron, rcmcltcd in cupola...lbs.. 1373 

Ditto hot-blast, rcmclted by Mr. Evans . f . 811 


S^derenco...lbs.. &G2 

—equal to C9J pbr cent, in favour of cold-blast. Urcaking weight. 

Ystalyfera cold-blast iron, rcmcltcd in air-fumnee.. lbs.. 660 

Ditto hot-blast, per Mr. Evans..... *. lbs.. 406 


Difference.lbs.. 161 

. -“-equal to 33 .J per cent, in favour of cold-blast. Dclloction. 

Ystalyfera cold-blast iron, from air-furfRcc... ..lbs.. 1'760 

Ditto hot-blast, per Mr. Evans.1*632 


Difference...lbs.. *128 

—equal to 8 per cent, inafavour of cold-blast. Force to resist impact. 

Y'stalgfera cold-blust iron, from air-furnace ...!.... lbs.. 1162 

Ditto hot-blost, per Mr. Evans..... 811 


Difference. 

-“-eqnal to 43i^ i>er cent, in favour of cold-blast. 


lbs.. 3S1 


N. B.—I have, to avoid prolixity, taken 
the middle table of Mr. Evans for reference, 
us the nc^u-cst ujipijpuch to a correct mean 

wTat^c of No. 1 experiments. 

Ditto No. 2 ditto . 

^ 9itt^^^3 ditto .. 


of the qualities of the iron operated on—^ 
viz., Nos. 1, 2, and 3. His summary is— 


Drcaklxii; weight. 

Deflection. 

Impact. 

lbs. 444}. 

... 1*834 .... 

.... 821 

.‘.. 496 . 

.. 1*632 .... 

.... 811 

... 533 ...... 

>.. 1*640 .... 

.... 916 




Having clearly established the snpcripr 
slreiiglh of the Y'stnlyA.ta pig-iron, made 
with cold-bbist, mure ))articularly in ^refer¬ 
ence to the experiments of Mr. Tredgold 
and those of Mr. Evans, I have next ab¬ 
stracted Mr. Fnirbairii’s Table of General 


Results, and, as nearly as possible, arranged 
and divided them into two classes—viz., 
Experiments with llot-blast Iron, and Ex¬ 
periments with Cold-blast Iron.—The ab¬ 
stract of results of the hot-blast iron I find 
to be al6 follows 


Average breaking weight of tlto five feet bars, the ipipports being 4 ft. 6 in. a 2 >art.. lbs. 443 


Average dfiflection .......•'... 1*537 

Strength to resist impact...... 690 


Cold-blast—breaking weight. .. lbs. 455 

,, aver.*ige deflection ...1*612 

„ strength to resist impact..... .^01 *. 734 


TIicsc results £nablcrme to make 4he following comparisons 
General average of the Ystalyfera cold-blast, five feet bars, in breaking weight.. lbs. 644} 
Breaking weight of similar bars, hot-blast, from Mr. Fairbaim's table... 445 


Ystalyfera iron stronger by ....lbs. 199} 

'—equal to 44 7“10th pft cent. 

As there is only 10 lbs. betwemi the break- Fairbaim's table, any separate statement of 
ing weight of the cold and hot-blast in Mr. the fact I consider unnecessary. 

Y&talyfcra cold-bhist—^average deflection of*thc five feet bars ....lbs. 1*916 

Deflection of hot-blast iron from Mr. Fairbaim's table.... 1*^17 


Difference in favour of Ystalyfera iron 
—equal to 26 6-10th per cent. 


lbs. *379 
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Tstulvfei'ii —average deflection ...lbs. 1*916 

Defl(‘^i^>n of cold-blast iron from Mr. Fairbaim’s table. 1*612 


Difference in favour of Ystalyfera iron .lbs. *304 

—<-quai to 18 8-tt'nUi per cent. 

Ystulyfera culd-lilaat iron, in respect to its resisting impact, general average of five 

feet bars...lbs. 1235 

llot-blast iron from Mr. Fairbairn's table. 690 

• __ 

Difference in favour of tbc Ystolyfera iron.. lbs. .545 

—equal to 79 per cent. '• 

YsUdyfesa cold-blast iron, in resprot to its capacity to resist impact.lbs. 1235 

('idil-blasl iron IVorn Mr. Fairijmrii’s tiiblo . 734 


Difference in favour of the Ystalyfera iron..... lbs. 501 


—equal lo 08 2-lOth jmt cent. 

From tlicse, and th(‘ former comparative 
experiinents, it is abundantly evident that 
lln! pig-iruii, now making with cold-blast 
andauthnuntc, u( tbc Ystalyfera Iron Works, 
greatly oxcmls, in strength and dedectivo. 
powers, .and capacity to resist impact, any* 
iron at this time inamd'acturcii in the United 
Kingdom. It now only remains for me. to 
mention a property pc<Miliar to the iron, 
which WU.S noticed at llie time 1 niadi* ilic 
tsiul experiments at Yniscedwyn, four years 
ago, but which has l>ecn more fulljpdevclopcd 
in tliosc recently made .at Ystalyfera. The 
property referred to is one of great springi- 


ncss^, or elasticity, which communicates a 
tendency to the bar, in deflecting and break¬ 
ing, to resume its rectangolai'. form. Kars 
that had obtained a permanent set of 2-lOths, 
when afterwards Icoken, prcseuled but a 
slight deviation from aright line; and jin no 
ease did the acquired curvature excewl one- 
fourth of a ti'nlh. It was also remarked, 
that most of the fractures, in breaking, pi'C- 
sented a regularity of grain throughout, 
resoi.ibling the structure of unluirdened 
steel. 

David Mxisiiet. 

(Jolcfonl. Nov. in. o f 


y’.'VXlAND’s 

Sir,—It was only this day I leornVVrom a 
friend lliat Mr. Klijah Oallow.ay, U.E., in a 
work on *' the Archimedean screw and,other* 
Hubinarine)>ropeners,”—(we shall some day,* 
r piTsnine, have a nninisinatic writer publish- 
itig ail :u;eount, ui imperial quarto, pf the 
sixpence, or the silver penny)—lias been 
pleased to say, the shiule.s of Meiulez l*iiito,, 
and of the Jjord of Cum poll, hovering over 
and directing his pen—tliat tl»e screw-pro¬ 
pelled “ steam-ship,” on a ci'rtaiii occasion, 
ran with the Siri^tsure, and laiii round her. 

Tlie truth is as follows. On the Ctli of 
June, tlie SiK'iftmire quitted her inooriHg.s at 
Gi*ecnwich, aiur*uicni down the river, for the 
purpose of ai^nsting her new ropes. As slic 
passed niackwall, (he said ” stcnni-ship,” 
called, I believe, the Novelty, (why not 
” Wimshurst’s Folly ?”) Hicai lying tliere 
with lier steam up, started for the purpose, 
ns was afterward*: seen, of running with her. 
Upon the Sioif'tmre'a rcaeliing Brith, she 
turned, and met the Norelty worming her 
w.ay by llalf-way Reach. Tim hitter turned 
about, and from thence, ns far .as Itlackwall 
Ueiichf (uidcavoured to overhaul her, till 
then, inicoiiscioaH antagonist. Hue magno 
eurm i^tenderuut,*’ and at Blockwoll 


I’ROPRLLRR. _ 

Reach the Novelty came alongside the 
Swijtmre for a few seconds, hut there fall- 
iug fur astern, for flic fifth or sixtii time, she 
luckedt about tlic distance from the Reach to 
Greenwich, being too little fur another shoot. 
The Sir'^Uure, during this last run, was 
coinpcUt*d to slacken once, for full ten mi¬ 
nutes, that tlic tightening-screws of her 
ropes might he put on, anil no nore tli.au 
32 of her 40 horses’ power, {low pressure.) 
owing to the newness of thel'npes, could, on 
an average, be einjiloyed. 

llie tide against the vessels, on their re- 
tnrn.c was taken at tvro miles; but the 
” Bteam-{>hip ” being .fully* rigged, it was 
considered the strdhg wind in favour ba¬ 
lanced her account with il. The singular 
irrogulirily of her speed—evidencing that 
many timrs her feed-pumps were shut off, 
for the purpose of l^oeping her steam in her 
boiler—was remarked, as was the extreme 
blue of her exhaust steam, denoting tlie 
enormous pressure upon it. Her mode of 
ste.aniing rcsdSiblcd much tlie jirogress of 
the Gyrinns (water flea). 

AMuU the .speed of tlie Abeeffy may be, 
(7^ miles in her advertisement for sale,) and 
what the speed of the Swlftwro, we are not 
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here called upon to inquire. The relative 
of the ArchimctlcJin screw and of Mr. 
lilaxland’s propeller—the target tired at— , 
are at this very time being tried by Govern¬ 
ment. 

Such arc the facts— Perftj}Qcta ct e^rph* 
rata mnt^ qua* »criho.^^ 

Yours, &c., 

C. 

P.S.—It muj^iot he quite iinintorestliig 
to your readers Who iufovined that the lAttlo 
Jauo^ whose extraordinary ]ieiTorniaiiecs you 
have recorded, has been now some time in 
the fierviee. She is the pinnace to the 
mantlvr, from olf which frigate she is destined 
to land the British Ambassador, (he Right 
lion. Henry Ellis, at Rio. , ^ 

November :J8, 1842, 


• , 

DOMI^TrC FIRES aND KIXG S STOVE ORATE. 

Sir,—Your correspondent, “ T. H. 11./' 
(with whose style 1 someliow fancy myself ae- 
(piaintiMl, allhough I do not roneinber hisAvy- 
•naturc^) seems (p.‘ltU)to have, been so very 
anxious to lUsputc thi; few remarks upon 
combustion which T took the liberty of send¬ 
ing you, iiml to which you wtin* kind enough 
to atfordpH plaee wi your columns, that he 
almost forgot to ascertain what the remarks 
jUeipsdves wcTc, and to wliat they a])]died: 
1h)W far ho fij>preliended their object appi^ars 
j^froin his asser tion, that 1 complain that, 
from tllTeHejfp^of une.onsumcd gas in com¬ 
mon grates, “ he-at is lost/' my remarks 
having h-ul regard altogetyer to the preven¬ 
tion of .svi/o/*c, witlioul at all referring to the 
loss of heat, or any means of .«a\ing it. I 
iihay now aihl, that I consider the latter an 
iu-igiiiticant desideratum, when compared 
with the former ; in reference, of Conroe, to 
the corisnm))tioii of fuel in a larr/e city. 

The importance of tliis subject is well 
contended for in the extract from Air. (.’nr- 
tis’s work on “ 'flic Preservation of Health,'^ 
which appeared in the same Number of your 
Alagaziiu! as your correspondent’s letbc: 
and undoubtedly, the recommended yewcrnl 
adoption of Mr. Williams's “ ai’i^aiid j^inuicc" 
in all Lnndun manufactories would greatly 
abate tlic smbico nuisuucc, but I Ittsir that 
we can scj»rcelyexp«*t thus to remove it en¬ 
tirely ; for it must be allowed tliat the 
enormous quantity of itmokc generated in 
the iumimerabh* dorncsiir; bearUis throush- 
ont “the gr^at Metropolis,” would-he of 
itself sufficient to constitute a wry injurious 
degree of impurity in tlie amiosphere, a1 
well us a very vihtifto fog. Tliis (s^nsidera- 
tion it was tliat suggested the remarks in 


The difference which we somctipiee per¬ 


ceive behveen the combustion at the ffont of 
the grate ami at the back, 1 referred tQ 
want of air, and with reason I am inclined 
to think, as the supply of air in the latter 
situation is far inferior to that in tin* former, 
and the heat in both must lie nearly alike. 

Your correspomleiit, howeier, contends 
(apparently, for ho doea not express himself 
very clearly) that this is owing to want of 
lieat, and 1 ean assni'c him 1 ha\o no wisii 
to disturb his o]nnion, or commenec a dis¬ 
pute on such a trivial sul^oet. it being, be¬ 
sides, one upon' which it were impossible to 
arrive at anything like denioust ration; of 
course he would gnsatly respect, a ina/heim- 
Heal proof. 

My recommendation, that the hiu'k of the 
grate should he assimilated somewhat, to thu 
front, so as to admit air, is construed by 
your corrcsjtoudent into a detailed sn^es. 
tion on my part, that it should he, “ per- 
Ibraled with linlesthis phtu, though ratiutr 
in a crude state, I anr, however, willing to 
adopt as far jirefeniblo to tlie coiTUffateil 
hack, who.se virtues are lamU'il by your cor- 
I'esponiluiil. 1 cannot, liowever, subscribe 
to the supposition that it is u.xeIoss, (wit)i 
n;gnrd to its heat-giving ]io\rer) to havo the 
hack of the. fire, ns 1)rilliant ns the, front, still 
less to the original idea, that “ at the same 
c.t|)cnse, more heat will he obtained by kecqi- 
ing a large fire, bright in front, hut black 
behindboth which n*st on the erroneous 
notion, that the li<>at tlirowii out by a 1)1*6 
de,pen<ls^ft>n tlie heat in the /rout vierely^ 
and not ujion the actual quantity of heat in 
the whole fire, the latter being the real 
souree. from whieh to e,sUinato the, heating 
(ffioet; for \vc find that the heat thrown out* 
by a fitrn.'ice through its door, depends as 
mueh upon the si’/.c and heat of the furnace, 
as upon the size, of tlie. door. Moreover, the 
heat transmitted to the w’all cannot be con¬ 
sidered as lost, any more than the power 
transmitted by any kind of machinery, for it 
all comes into play again, iteing diffused 
through tlie wall, tuid in this manner ex> 
Iietidcd in wanning the rooms at each side. 

Your correspondent’s jilaj^irfbr a stove- 
grate xvilL lie considered, 1 slii^uld cxjicct, too 
unseemly an cxenxseenee in a room to be 
generally adopted; although, peWiaps, it may 
be a inedfum between tlie ntove method of 
warming a room, by communication and 
heating the air in it, and the more pecu¬ 
liarly Rngli.'ih method, railiatiou; which, 
l»ermitting us while comfortably warm to 
enjoy a comjiaratively eold and fresh atmo¬ 
sphere, Acems too firtniy fixed in use in this 
country to be easily clianged,—au Kr^lish- 
mau at once perceiving an unpleasant close¬ 
ness in a room warmed by a stove, (without 
much draught), even though it be kept at 
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only a moilcrnto beat, ns those of the Arnot 
trilic UMially arc. ; 

I am, Sir, your obedient servant, 

R. W. T. 

Postscript. 

Sir,—Perhaps you will permit me to add 
a postscript to my letter already forwarded, 
>u( 1 liavc just seen the account of Mr. King's 
stove in your last Number (No. 1009). 

The irii'oduction of this subject seems to 
have produced a jcomitution among the 
stove-loving part of your readers. 1 hope 
that it may not, lihe the imperfect one de¬ 
precated, end in smoke, 

I can easily believe that Mr. King's stove 
enrrics out my view, more than J. If. li.'s 
docs; but it docs not come up to my beau 
ideal of an anti-smoke grate, and differs 
very considerably from one I was about 
planning a short time ago, but which 1 have 
not had leisure to finish, as the details re- * 
quire mnch consideration, as well as experi¬ 
mental examination of the subject. This, 
however, is a cose in which nearly the same 
end may possibly be arrived at by apparently 
diflering means. And, besides, it is very 
little matter whether my suggestions arc 
carried out or not in Mr. King's stove, if it 
is a good ronsumcr. I am sure his conduc¬ 
tor would be an excellent addition to most 
grates, and probably go far to cure a smoking 
chimney, although it might, perhaps, some¬ 
times be the means of originatuig a puff. 

I am. Sir, ^ 

Your obedient servant, 

R. W. T. 


DOVDI.K REVOLUTION STEAM-ENGINES— 
nUNNKTT's CONCENTRIC ENGINE. 

Sir,—Your correspondent, Mr. Thomas* 
Rolls, who sends yon a sketch of a ** Double 
Rcvolut'on High Pressure Steam-engine," 
(described at page 514,) states that he con¬ 
siders it "perfectly new," and to him 1 Imve 
no doubt it is so. 

I tliink it f4;;^it, howe\'er, to state that the 
** doable revoltin'' port of the affair, forms 
one of the " Improvements in Steam-en¬ 
gines," for which letters patent were granted 
to "Joseph Runnett, of Deptford, Engineer," 
In June 18381 Mr. Rolls must be content 
therefore, to forego the * * obvious advantages" 
of his invention, though what he supposes 
these advantages to be, is not stated. His 
vibratory engine consists of an arrangement 
tliat has been invented, re-invented, and pa- 
tented^some score of times, but has never 
yet been found to reolixo in practico any 
v^ " obvious advantages." 

^unnett’s Concentric Steam-engine, to 
which the " Double Revolution" movement 


was applied,'has been found'in use to real¬ 
ise all the advantages ever claimed fo.* the 
' semi-rotative class, without entailing any of 
their numerous defects. A description of 
this engine was published in your Slat vo¬ 
lume, page 210, and an engine of this de- 
scri 2 )tion has been in daily use for the last 
four years at the patentee's works at Dept¬ 
ford, where it may be seen in operation by 
any person who feels an _4/il;ercst in the 
matter. 

The " Cambrian Oscillating Engine," 
described at tlio commencement of the pre¬ 
sent volume, in its action besirs a striking 
resemblance to Bunnett's concentric engine, 
but ^ comparison of the two \rill show that 
there is a wide and important differ once 
between them, 

I am. Sir, 

Y'ours respectfully, 

^ Wm. Baddelky. 

29, AllVcd-atrcct, Islington. ^ 

Dcccmbm 7,1842. 

RAILWAY REFORM.* 

S&nc more killing and breaking of bones, 
and, os the customary sequel, a little more 
rqform. It would almont seem )]s if the 
Companies habitually resisted fo the killing 
point all improvement, in order that they ' 
may luivc the adoption of some univcrsq/Iy 
called for alteration of systoBff*lJ^cJ’ off ‘ 
against each fatal accident as it occurs—to 
reconcile the publit, as it were, to tlic dis¬ 
aster of the moment, by the reflection that 
it has brought about a change which will 
make railway travelling all the safer for the 
future. 

The accident to which our attcp.tion is at 
present called, is one on the Birmingham 
line, by which one person has been killetl, 
and three others seriously wounded. It 
was onused by the overturn of the engine, 
through tfie breaking of‘the'front axle, and 
that engine a FoUR-wheeled one, with inside 
bearings —the very sort of carriage which 
the Birmingham Company, its officers, and 
its en^ne builders, have of late been striving 
BO hard to persuade the public is incapa¬ 
ble of being overset from any such cause-— 
S9 much so, thit it could run almost as well 
with an axle sawn through, as entire. 

Mr. Park^,the foreman of Messrs. Bury, 
Curtis and Kennedy, the engine huilders 
to the Company, in Ids evidence at thecoro* 
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tier’s inquest on tlic body of the person killed, 
as.scii|;cd that the a(*cident would ha?e equally 
occurreil if thc^enginc had been one witU 
SIX wheels. He cannot seriously expect 
tlic public to bclicTc^this. He must have 
meant what he said toil A a reservation ; such 
as, that the six^wheeled engines he referred 
to were thos^f the old and still coiumoti 
form, with omside bearings, lie certainly 
could not mean to say, tliat the risk of over¬ 
setting would not have been greatly dimin¬ 
ished if the engine had been on siv wheels, 
with inside bearings, on the'same judicious 
l»lnn on which tliCj four-wheeled dll^ines 
made by his firm are constructed, and for 
the first introduction of whicit they deserve 
all the credit which tl<^y claim. (Sec Cir¬ 
cuit: of Messrs. Bury, Curtis, and Kennedy, 
in MecJiaiucs^ Magazine^ No. 1006, and 
also the letter from the firm, in our present 
Number.) . Our own firm belief is, tliat, 
had the engine been one of this dcscriftion, 
tliere would have been no oversetting, and 
no dain|gc from i^t cause, at least. 

But &ere is another danger, besides over¬ 
setting, likSy to result from the breaking 
o^ an u.xlc. The sudden stoppage of tlic 
’cngiiiiflif (Auain going at^thc rate of between 
25 and 30 miles an hour, (the rate at which 
the one in question ww going,) is certain, 
if it remain on the line, to cause a ^rushing 
collision between it and the first carriage 
behind (and perhaps second) so as to make 
the latter swerve from the line, at the risk, 
in somc^cascs, of being dashed against an 
adjacent wall of rock or earth, or, in others, 
of being thrown over a high embankment; 
and, as regards this sort of accident, it 
matters nothing whether the enging fs on 
four wheels or on Mk. An absolgtc remedy 
fiir it there may be some difficulty to find; 
but all mortal harm from it can always be 
averted by carrying'notliing in the first and 
second carriages ne.'Wt to the engine but 
goods or luggage. Many accidents have 
happened, as well from such direct collisions, 
as from engines turning ovek to one sidCiato 
the first carriages of trains, and many have 
been the lives destroyed by them; but very 
rarely has ^second corriage been injured in 
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either way, and never once (w.c believe) any 
carriage stationed farther to the rear. Often 
and often have the railway companies been 
urged to adopt this obvious pbui of protec¬ 
tion ; but, until just now, with only very 
partial success. Wlicn crowned licads have 
had occasign to travel by railway, tiie plan 
has been invariably adopted (killing a sove¬ 
reign being, it would seem, more than they 
chose to run tlie risk of); but the vulgar 
million most of tlio com])anic8 have persisted 
in carrying as before, in close proximity to 
the engine. At length the melancholy acci¬ 
dent which lias called fur these present re¬ 
marks occurs, and Mr. Bury, in giving 
evidence respecting it before the coroner, 
is obliged to make this explicit admission— 

* **An einpig carriage or van, interposed 
between the engine and carriages, in this 
instance wotdd have prevented the accident,*' 
(i. e. the death of the person killed.) 

Mr. Bury is naturally asked by the coro¬ 
ner— 

** Admitting then, as you of course do, 
its safety, why do you not adopt this plan ? 
Are there any objections to it ?’’ 

And ho answers— 

** Tlierc arc objections to it. The 
matter been a subject of great discussion, 
and I 'Relieve the company will now ailopt 
the plan. Experience points out the ueces- 
sitg of doing something of the sort t yet there 
« may be circumstances in which a truck or 
van, placed between the engine and carriages, 
would produce serious accidents.’' 

Wliat ** circumstances ?” We have heard 
' before of such circumstances,” but always 
in so vague and mysterious n way, tliat wo 
never could make any thing tan^ble of 
them. We cannot, ourselves, imagine any 
class of circumstances whether, and do not 
believe that any such can.i^r exist, under 
which any serious accident could possibly 
arise from the interposition of a luggage 
von or two between the engine and passenger 
carriages—that is, accidents involving loss 
of life or personal injury, of which.alofie 
we speak, and about which alone the pub¬ 
lic have any anxiety. 

Tiic jury found a verdict of ” Accidental 
death,” with a deodand of onlg 5r. on the 
engine, but accompauie'.'. tbelr yerdiet by a 
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recommendation to the rsulway company, 
“ to jdace for the future uii empty carriage, 
nr Jiii'gagc van, between the engine and 
tin; passjenger carriages.'' Whereupon, Mr. 
Creed, the secretary to the company, an¬ 
nounced thfit “ The vompaMj had already 
determneduponadajdiny the 2deHHagyeded 
by the jury,** 

And tl.fS, gentle reader, is tlie little more 
reform which wc s^mke of in the outset as 
being the consolatory result of the little 
more killing and boue-sinashing. 

The four-wheel system, which was the 
primary cause of the accident, is still, for 
some lime longer, to be ad]ierc<l to on the 
Uirmiijgliam line, in spite of ilic many 
prooiVj which cxpcrieiiee has furui.slied of 
its iendeucy to produce such accidents, and ^ 
ill spite of puldie opinion, often and most 
unequivocally i\\pres.vcd, »>ii llie subject; 
Imt the dangers utlendjiig it are to be hence¬ 
forth so fiir diiiiiuislu'd, tJiat when axles 
next bn‘ak, and engines next tuhdde over 
(‘inh.inKineufs, there shall he one luggage 
van, at lea^t, between tluni and the pas¬ 
sengers. Two would be belter; but that 
would have been too much to hope for at 
once, at the liaiids of such slow-^^r^g, bit- 
by-hit reformers. Let us be tlianl^l that 
one step has been gained, as long as it is 
one so much in the right direction. We ^ 
have but to wait for a few more such imio^- 
cent illuistrations as we have just had of the 
infaflibility of the four-wheel system, and 
we. may safely reckon on that, too, being ' 
ultimately cliisscd among the exploded errors 
of a bygone time. 


rilB ACCimiNT w, TIU5 VKUSAILLKS IlAIL- 
WAl —ACTION Foil »AM \CSKS. 

The iinporlant trial arising out of the 
awful railway accident of tlic 8th of May 
last, and winch, in fact, is a grand inquest 
taken on llie i:anses and «!ons('quences of this 
laincmtalile iU’eiit, eoininenced on the 22ju1 
ISov., and w.iseontinned dedio 7*t until 
l>ec. 3. The Chamber de (‘onseil having, 
after mature oonsidiTiition of the pre\ioiis 
examiiifitions, deelari'd that there were no 
grounds for iiiclutling the* Couueil of Ad- 
miuistratiou of the (\nn)Kmyof the Paris and 
Versaillea Railroad (Left Bank) in the pro¬ 


secutions, decided that M. .Tides Bourgeois, 
Ailministratcur deleguc; M. Bordet, fPro- 
^visional Oirector; M. Henri, Chief of the 
Paris Station ; ^1. Bri(;ogne, Civil Engineer, 
DirccteiirduMateriet; M. Lamoniiiare, Chief 
of tim Station at Versailles ; ami M. Milhau, 
Inspector of the Service; should be arraigned 
as guilty of homicide through imprudence. 
The act of accusation, or indictment, gave 
a lull and niiuiite recapituloHon of all the 
disastrous circumstances alf^nuling the acci¬ 
dent, ciinmcrating the persons who became 
its victims, either by loss of life or severe 
mutilation. The points of accusation in¬ 
sisted upon by tlic pro'^mition were—the 
insulficiency of the tuimbcr of engines for 
the j^lrvice of the road, so as not to allow 
time enough between their respective jour¬ 
neys to be properly in^pected and repaired, 
when rec[niriiig repair; the unfitiiess of the 
foiir-ubeel engine, #^Jie Matthew Murray; 
the want of juilgmeiit and prudem:^ in 
plui‘iug it before the Eclair, a six-wlieel 
engine of inudi greater force; and, lastly, 
the impriid(‘nce of rimning the train with too 
great \eJocity, whereby the accident was 
cans# ]. On the question of the fitness of 
the Matthew Murra}*, the testimony was 
various and ctmtrailietory. It certainly ap¬ 
peared from the cvideiictvtital its jiecpliarities 
required a skilful conduefor, but it was de¬ 
clared, that wutli such conductor it was an « 
cflectivc machine. On the subject of tlic 
opinion of (ileorgc, wlio guided i^uH^ 
of May, and wdio was among lost* 

their lives on that ilay, who also is ackno>v- 
ledged by every one,to have bceiiboth .<:kilful 
aiidxcaloiis in the M rviee,tlie(;\ idcaicc war? \ cry 
rontradietory. Some witnesses disposed that 
lu5 had fivqiiendy denounced itas iucompetcut 
and dangerous, and others dcclareil that it w as 
a faxourite wdth him, and that In* look great 
priile and pleasure in gnuling it. The charge 
of want of skill and jiidgiueiit in pV.eing the 
weaker engine before the more powerful one 
was rebutted. Tliis was proxed by men of 
experience to be the universal practice, and 
tlu^ xuggC£*tioii that the strongest engine must 
overrutt the weakest xvas shoxvn to be false 
and uiifoU 4 i(lcd, as the s^^iftiicss did not dc- 
pcml upon i>oxvcr of traction ; and fnrlher, 
that if tlic stronger ma<*liinc, by draxvirig xvith 
greater force, took the weight of the train, 
the weaker, by beiiv; thus relieved, would go 
the f.ialer, .niid thus k%'ep out of the xx^ay of 
the otlicr, .and could not be overtaken by it. 
The la>t charge, that of the tr.iin btdng urged 
to an inordinate degree of xelocity, was, 
likt' the others, a subject ot strongly conflict¬ 
ing opinions. Many witnesses, as well from 
among the ])ersons xvho xx'en* passengers as 
from others xxdio observed it from the rood- 
siilc xix'hcn passing Sevres and Meudou, im- 



JlKNEWAL OF PATENT. 


mediately before the accident f testified that 
the teiiu was tht*ii moving with a degree of 
rapidity that excitcMl iu their inimls the most 
^serious alarms. Opposing witiiessch, lu>w- 
cver, affirmed tliat the train was not going 
at any greater rate than it usually ran wli<;ii 
going dircet, tiuil is to say, without having 
to stop at the intermediate stations, as was 
the case in the jircsont iustunce; and others 
deposed that s^iuch greater velocity is coa- 
staiitly kept on fnaiiy railroads without in¬ 
crease of tiauger. Upon the wholii of the 
evidence it should seem that this de)>1orablc 
disaster was occasioned by the breaking of 
the axle-tree of tlic liind wheels of the Mat¬ 
thew Murray, hut the cause of this breakagi; 
could not be accounted for, and.inost^vr- 
taiuly did not arise from her bi’ing o\eiTuii 
by the 15elair. . The Court deferred giving 
its judgment till Saturday the 10(h of Uc- 
Abridged Ihe Times. 

[llic decision of the Court has been iu 
favuor of the defendants. The proceedings 
have not thrown any new light on llie sub¬ 
ject; and, strange as it may seem, the mo.sl 
correet and intelligible explanation of the 
causers of the aceideul which has yet appcigred, 
is one to be found in the pages of an Kiiglish 
Journal. TJie realtor will pcTceivc at omv, 
that we i^fcr to tli^^ excclk^nt IctUn* of A 
Practical ICngineer/’ published in the ilfc- 
^chanics^ Mtu^zinc^ page 341 of our present 
volume.—K d. M. M.J 


HAKKr\s r.VTKNT FOR IMJMIOVFMENTS IN 
TJIK MANUFACrUllEa OF ROOTS A.MI 
SHOES. 


Sir,—In No. 23 of tlie Machanics^^aga- 
zine^ 31st January, 1S24, (vol. 1. page 307,) 
appears the following communicatiuu from a 
correspondent:— 

A friend of mine has obtained a patent 
for the iik^rtion of a thin lamina of whale¬ 
bone under tho^nner sole, which comjiletcly 
excluded the wet, even though the sole may 
he nearly worn through, the henoiicial eHVf*.ts 
of w hich 1 have experienced by two years' 
trial.'' • . •• S* D." 


“ Skinner-street.” 




The above ajipcars to me to contain as 
clear an exposition as words can convey, c»f 
tlic principle of a recent patent for imjtruvc- 
ments in tJie inanufacture of bootd and shoes, 
an abstract (»f which is given in No. 093, 
3rd Sept., 1842, of your Magazine. In fact, 
except in the uialeriaU used thi rc is obvi¬ 
ously not the slightest difiereucc between 
the two. 

The public have just cause for comidaint, 
of the shadowy grounds on which patents 
are often nowadays obtained, by which their 
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free use of well known and familiar materials 
in particular ways is proiiilutcd. The patent 
refenvii to is a ease iu point: for what is 
better known or more eoinmonly used than 
hair soIe.< for jmtting within shoe.s, &c. 'i 
and eveepi perhaps in the ap|ilieatioii of a 
coat of India rubber on the under surface, 
there does not appear to lie anything new 
in the ]n-ef>aration of the uiuterial. The 
priHcigh^ ov re.il merit of the improveuient, 
is due to the earlier patentee of 1821; and 
coiihidts iu ])laeing a layer of some material 
which resists the transiftission of moisture 
between tlii‘ inner and ouic;r soles of shoes, 
iSce. Till' tirht patenb’e used a layer of 
whulehone; ami Sir. I taker, out of the large 
assortiiicnt of materials duitahle for resisting 
moisture, hti-^ seleetcd a layer of felted hair 
similar to wliat is used for false soli's. This is 
the diiferemv: but if the simple substitution 
of felted hair for wlialehoue form a just 
Aground or claim tor a patent right, why may 
we not, on the same prineijile, have patents 
for India ruhlier itself, cork, mackintosh, and 
other waU'rproof cloths, and similar articles, 
alone or in combination, to be used in this 
way, until the wJiob* rangi- of materials suit¬ 
able for re»isling moisture niigliLcome to be 
mouopolixed by patent rights f 

I am, Sir, yours, j^c., 

N. N. Ii. 

DcceiuLier, 16 


“^^ENKWAl. OK e.\TKNT. 

JudiciS Committee of the Trivy Cotmeilf 
Dee. 8. 

(Presfmt—Lord Cainjihcll, Mr. Jnstire 
• Erskinc, tbe Judge of the Prerogative 
Courts the Judge of the Admirnllg Courts) 

•'SImeter's FA'IENT. 

^ Mr. M. }). Hill and Mr. Webster appeared 
in support of the jietilion, v/liicli wils oji- 
poseil by the .SoUeitov-deneral uiivl Mr. 
Cowling oil the part of llie stayinakers. 

This was an apjdieation under Lord 
llroughajYi's act for the renewal of a pati-nt 
granted on the 18th of Dcc.jl829, to Mr. 
James Sinister, of Birmini^V^b staymukor, 
for un invention of improvements inweav¬ 
ing, preparing or inanufacturing a cloth or 
fabric, and the application tliereof to the 
making of stays ami other articles of dress, 
which improvements arc also ajiplif^ahle to 
olhi r purpoM’.'N.” The petition stated, that 
before this invention the clotli usi'd for stays 
(satceuj was woven according to the u.suul 
and well-kiiouii iiiclhods of weaving, and 
stays were made by placing two surfaces of 
such cloth togetlicr, and sewing or sUtehing 
by the hand in such manner as to leave the 
requisite spaces for the iutruduction of the 



IRISH PATENTS 


570 


whalebone, steel, wood, cotton, or other arti< 
clc or material with which atays were filled; 
and tliat in stays so made the work was not 
performed with so much regularity, the stays 
in the process of making hccaime sailed, mid 
they did not fit so easily or pleasantly to 
the wearer. The petitioner, alter hestow> 
ing much labour and expense in devis¬ 
ing means to obviate these defects, had 
succeeded in discovering a metliod of weav¬ 
ing whereby the cloth or fabric might be 
formed into stays, consisting of two sur¬ 
faces united together in a proper manner, the 
rerpiisitc open spaces to be filled with whale¬ 
bone, so being left or made at the time the 
cloth was woven, and the method so dis¬ 
covered was applicable to other articles of 
dress, such os braces, purses, bags, or re¬ 
ticules, &c. 

Tlic extension of the term of the patent 
was moved for on the gi'onnd of the inven¬ 
tion being of public utility, and on account • 
of the expense the applicant had been put 
to in perfecting it, and in law proceedings. 

Several witnesses vrcrc heard in support 
of the apjdieation, whicli was 0 ]>posed by 

The Solicitor General, on the ground that 
the described fabric was not a npw inven¬ 
tion, and because the applicant had failed 
to prove that the invention (if it w'cro one) 
was of public utility, or that he had not .de¬ 
rived that emolument from it to which he 
was fairly entitled. 

After a short deliberation, 

Lord Gainjibcll said, that in thU«V^ tlioir 
Lordsliipa were of opinion tliat no sullicient 
case had been made out to entitle the appli¬ 
cant to a renewal of his patent. 


PATENTS CnANTSn, IN IRKI.AN1>, FROM 

AVUUST b*, TO SKPTKMUKK 13, 1842. 

James Warren, of Montagu-place, Mile- 
end, Middlesex,.gentleman, for an improved 
machine for making screws. Sealed Sep¬ 
tember 3. 

Thomas Cuthbert Cockson and George 
Hall, of tlic efte of Dublin, merchants, for 
certain improv^ machines which facilitate 
the drying of molt, com, and seeds; also 
the bolting, dressing, and separating of 
Hour, meal, and all other substances requir¬ 
ing to be sifted. September 5. 

William llondcock, the younger, of Am- 
welL street, in the county of Middlesex, gcii- 
tinman, for certain improvements in combs 
and bruslics. September 5. 


Henry Clarke, of Drogheda, in the county 
of Louth, linen merchant, for improvementa 
in machinery fur lapping and folding all’ de« 
kcriptlons of fabrics, whether woven by hand 
or power. September 13. 

William Newton, 66, Chancery-lane, in 
the county of Middlesex, civil engineer, for 
oertain improved machinery for excavating 
and dredging earthy and stony matters, in 
the construction of railroads, c^als, cleaning 
of rivers, harbours, and,t^cdeeming of 
marshy and alluvial soils; also fur boring 
rocks, indurated clay, and othci' earthy mat¬ 
ters, for the purpose of blasting and remov¬ 
ing the same; the whole to be worked by 
steam or other power. September 13. 
(Communicated by a foreigner.) 

Wilham Henry Kempton, of South-street, 
Pcnlonville, in the county of Middlesex, 
gentleman, for improvements in the inaiiu- 
facture of candles. October C. 

Alexander Johnston, of Hill-house, in the 
county of Edinburgh, Esq., for certaiiifim- 
proveinents on carriages, which may also bo 
applied to diips, boats, and various other 
pur]ioses where locomotion is required. 
OctoJ^cr fi. 

^Charles Augustus Prcller, of 16, East- 
cheap, in the City of London, merchant, for 
improvements in madiingry for preparing, 
combing, and drawing wool and goais' liair. 
October 6. • 

William Geeves, of Old Cavendish-stret-t, 
in the county of Middlesex, gentleman, for 
improvements in machinery fiu,^!>riiliiisn orkr 
October G. 

William Haker, of Grosvenor-street, 
Grosvenor-square, ift the county of Middle¬ 
sex, surgeon, for certain improvements in 
the manufacture of boots and shoes. Oc¬ 
tober 8. 

Thomas Banks, of Manchester, in the 
county of Laucaslcr, engineer, for certain 
improvements in the construction ^ wheels, 
and tires of wheels, to be employed upon 
railways. October 11. « 

Jolui Anthony Ticlens, of Fcnchurch- 
stre^t, in the City of London, merchant, for 
impro](ements in machinery or apparatus for 
knitting. October 14. ^ •(Couimuuicated by 
a foreigiie?.) 


C:J|Intb!H>ino Patentees may he supplied 
gratis wtlA Instructions, by application (post^ 
paid) to Messrs, J, 17. Habertson atul Co,, 
1G6, Fleet-street, by whom is kept the only 
Complete Keoistry of Patents Extant 
frma 1617 to the present timej. 
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IMPROVBD ICJBTHOD OP RSVSB8ING J^OCOMOTIVJB BNOINBS. 


Sir ,—When reflecting on the state of 
perfection which mechanics have arrived 
at, I often wonder that a more simple 

{ dan has never been devised for reversing 
ocomotive engines than the present im- 
Mrfcct one, of using four eccantrics with 
rorked rods, (two of which are always 
working to no cifect). In one of your 
recent volumes, there was a method by 
Mr. Charles Poarce, for working the 
valves of locomotive engines with two 
fixed eccentrics, with a double set of 
forks, which is, so far, a great improve¬ 
ment on the common plan. I now beg 
to lay before your readers a method of 
reversing the action of locomotive engines 
with two eccentrics, the rods of which arc 
witiwut forku or coupling-rods of any 
kindf and arc connected itiimediately 
from the crank-shaft to the valve-rod by 
a mere joint, (see iig. 1, Description of 
Engravings), in reversing an engine 
on my plan, the engine-driver has only 
the handle of the steam-cock to attend 
to, the same handle serving t&e double 
purpose of reversing the action of the 
engine, and letting on or shutting off the 
steam from the cylinders, (see figs. 3 and 
4). 1 effect this by substituting a four- 

way cock, (placed in the smoke-box of 
the engine,) for the ordinary stL*i%n-cock. 
The four-way cock is employed in the 
following inanner, that is to say, one of 
the passages serves for the • blast-pipe, 
one for admitting steam from the boiler,* 
one for giving tlie engine a forward mo¬ 
tion, and the fourth for giving the engine 
the reverse motion, (see fig. '2). It will 
be seen that the steam from the boiler is* 
admitted both above and below the valve- 
cup (or slide); but, to prevent the slide 
from rising when the pressure of the 
steam is on its under surface, 1 have in¬ 
troduced a sQ^all roller, running in two 
supports on trx* top of the slide, the 
roller working against a smooth project¬ 
ing piece of iron or rail, cast to the top 
of the valve-box, (see fig. fi.) 

Descriptimi of the JSngravings. 

Fig. 1 represents an outline of a loco¬ 
motive engine, with my method of re¬ 
versing attached to it. A, the boiler; 
B, one of the cylinders; 0, the valve- 
box ; tD, the shde; e, the piston-rod; 
F, the connecting-rod; G, the crank; 
H, the eccentric, with jts rod attached to 


,the valve by the joint 1; J, thefour-wa} 
(or steam) cock; K, the handle of the 
same, with its rod L, passing along the 
interior of the boiler, and firmly fixed in 
the centre of the plug, at m; N, the 
steam-pipe from the receiver, O, to the 
four-way cock; P, the exhausting or 
blast-pipe; Q, the pip^ ‘'to admit the 
steam to the top of the slfdes, to give the 
engine a forward motion. The pipe for 
admitting the steam under the slides is 
not shown in this figure. 

Fig. 2 shows the interior of the smoke- 
box, and the arrangement of the steam- 
pipes. A, the four-way cock, with the 
plug in the position for the steam to pass 
down the pipe B B, under the slides, and 
move the engine abackw'ards, whilst the 
waste steam will pass through the v^lve- 
boxes, along the pipes 0 C, to the blast- 
pipe D D, into the chimney. Now, if 
we suppose the four-way cock-plug to be 
moved by the engine-driver a quarter of 
a revolution, the now stcain-pipe will 
become the exhaust-pipe, and the exhaust- 
pipe the steam-pipe; and, consequently, 
the motion of the engine will be instantly 
reversed, with the least pos£.ible amount 
of trouble. • 

Figs. 3 and 4 represent enlarged sec¬ 
tions of the four-way cochr<^ fbced tir 
the engine, w'ith the regulating lever at¬ 
tached to it, and ^own in the following 
positions: in fig. 4, the lever is in the 
perpeitdicular position, with the steam 
shut oif from the cylinders; but when it 
is in the position of fig. 3, the steam is 
directed down the pipe A, over the slides, 
and propels the engine in a forward di¬ 
rection ; and when it assumes'tbe posi¬ 
tion as shown by the dotted lines, the 
steam is directed down the pipe B, under 
the^ slides, and propels the engine back¬ 
ward^. Thus moving the handle of the 
four-wa^ cock out of. ’the: vertical posi¬ 
tion, either to the right or left, we have 
a backward or forward motion, (as the 
case may require,) thereby obtaining the 
most complete control over the ma¬ 
chine. • 

Figs. 5 and 6 show the method by 
which the valve-cup is kept in immediate 
contact with its seat, when the steam 
pfessure is on its under surface. A, the 
cup; B, the roller, turning in two small 
brass steps, C C, the steps sliding freely 
upwards and downwards in the supports. 
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D D; F F are two slightly inclined iron 
wedges, which slide under the two steps 
that support the roller; 6, a strong steel 
spring, fixed to the valve-cup by a p'n 
through its centre, and pressing with its 
two ends against the sw'edgcs F F; so 
that,iin the event of the valve becoming 
slack by use, the spring G will force the 
wedges under the brasses that support the 
roller, and bring it into close contact with 
the projecting rail H, fig. 6, and ^hus 
prevent the escape of steam. 

The four-w'ay cock, when applied to 
the cylinder of a« steam-engine instead 
of the slrae-valve, possesses the advantage 
of reversingithe motion of the engine by 
applying the steam to the eduction-pipe, 


and vice versa. Though the sliding- 
valve is in every other respect greatly 
superior to the four-way cock, yet it does 
not of itself possess this property. 

I remain. Sir, yours, &c., 

, Rouert Uindle. 

Prestem, December 5 1 1812. 

P.S.—I find I have omitted to men¬ 
tion, that the plug of the four-way cock 
is so constructed, that when the engine 
is going dpwn an inclined plane, and the 
steam shut off, the exhaust-pipe may 
have a free communication with the at¬ 
mosphere. Also, by a slight alteration 
in the eccentric, the valves may be made 
to have the lead both ways. 


niGn^MlNQ CONUVCTOBS.-WIBE-ROPB UIGGIRG. 


Sir,—Had I the honour of a few jrears’ 
ersonal acquaintance with Mr. Roberts, 
have not the slightest doubt but that 1 
should have implicitly believed any state¬ 
ment he might make, particularly if it 
bore the lerablance of probability. Just 
so it is between myself and other parties 
with whom I have conversed on this 
subject. I cannot learn that Mr. Roberts 
ever applied wire-rope conductors to ships 
of the navy, pr that his name is^ven 
known to the Cor*ds<]!ommission«rs of the 
Admiralty. 1 am equally unsuccessful 
bk iny inquiries regarding ships in the 
merchant service, either in London or the 
outports, though having no particular 
reason for pursuing \uch an enquiry, it 
is quite' possible that the mere accidental 
and limited information one person falls 
in with, may be far short of, and totally 
disagree with, the result of a more ex¬ 
tended research. 

There is no person in existence less 
inclined than myself to withhold from 


.Caisar his due, or to heap honours on one 
individual at the expense of another, and 
T regret that Mr. Roberts should have 
thought so. It appears to me that it is 
.only necessary for Mr. Roberts to inform 
the public of the ships he has fitted with 
wire-rope conductors, or of its serviceable 
application by bim in any other way, and 
he will at once plaee himself in the ho¬ 
nourable position of a useful projector, 
and obtain all the merit .due for such 
services, and whatever may have been 
said by others will become as “ snow 
before the sun.” 

In making allusion to lightning con¬ 
ductors, when describing the Great Bri¬ 
tain steam ship, 1 had no idea of the ex¬ 
tent to w'hich it had been carried, or of 
the interest it has occasioned in the pub¬ 
lic mind. A pamphlet, put forth by Mr. 
Smith, has lately been left at iny office, 
by which 1 find that thirty-six s^ips of 
war, mounting in the aggregate 1411 
guns, besides smaller cr^t, nave been 

e r 2 
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fitted with iron*wIrc standing rigging and 
lightning conductors in her Majesty's 
navy by Mr. Smith, and that fourteen 
other addiUonal naval ships have been 
fitted with wire*rope lightning conduc¬ 
tors, besides twelve steam ships and ves¬ 
sels for various companies in the English 
merchant service during tho last seven 
years, os also some for the Russian and 
other governments. 

T am also informed that orders arc now 
given for fitting* thirty sail of the line 
with lightning conductors on the most 
efficacious and certain principle; there¬ 
fore the subject appears to be considered 
of vast importance and deserving the 
most powerful investigation: 1 will there¬ 
fore hazard a few additional remarks, 
more with a view to elicit useful and 
practical facts from others than from any 
idea that such can possibly result from 
myself. 

The devastating effects of storms and 
tempests, supposed by many to be of 
electrical origin, which have within the 
last few w'ceks sent so mauy valuable 
seamen to their last account, asides the 
destruction of a vast amount of property, 
make the inquiry into the most certain 
means of preventing the injurious effects 
of lightning at the present moment 
doubly interesting, particularly as the 
stern face of winter is so near 

I observe a lecture has lately been de¬ 
livered by Lieut. Sabecn, £. N., at 
Plymouth, on the subject, embracing all 
the prominentconsiderations of lightning*- 
conductors, drawing a comparison be¬ 
tween the plan projected by Mr. Snow 
Harris and that practised by Mr. Smith, 
and arriving at a conclusion decidedly in 
favour of the latter. 

In order that your readers may be 
able to judge for themselves I will, as 
briefly as possible, point out the object 
to be attained, and the means proposed 
and^ adopted^by Mr. Harris and Mr. 
Smith fur its accomplishment. The sub¬ 
ject of aerial or atmospheric electricity 
has been so fully speculated and theo¬ 
rised on, that 1 presume it is generally 
supposed to consist of three diflerent 
conditions; Ist, that the electric fluid 
surrounds and pervades every sub¬ 
stance in nature with which we are 
acquainted in a quiescent or latent state, 
without affording the least sign of its 
existence; 2nd, that any body or sub¬ 
stance may contain and be surrounded by 


more th§in is naturally due to it; and 
3rdly, that such substance may contain 
less than its natural quantity by a portion 
having been removed. The first state 
has been called “ latent,” the second 
“ positive,” and the third “ negative.” 
The positive and negative electrical 
states appear to be produced from any 
cause of disturbance suffici^t to destroy 
the molecular attraction matter when 
two or more elements are in operation, 
and any change, such as chemical action, 
is taking place. Electricity is evolved 
by liquids passing into a solid state, as also 
by the liquefaction of solids, and the pro¬ 
duction and condensation of vapours from 
liquids holding either acids or salts in 
solution. Hence the sea produces amaz¬ 
ing quantities, which is probably the 
cause of a clear Atmosphere being gene¬ 
rally positively charged—of contrary cur¬ 
rents of wind, accompanied by humidity— 
and of any other change that may take 
place in atmospherical matter. The 
carp, ocean, atmosphere and clouds, may 
therefore become charged by their na¬ 
tural operations on each other, one part 
or district positively,,and the other ne¬ 
gatively ; and although it is said that the 
earth and sea are often iif the posjtive. 
condition, 1 am of opinion, from repeated 
observations of lightning, that the posHjj^c \ 
state generally exists in tW clouds when 
the earth and atmosphere are in contrary 
states, though pmbably the electricity of 
the earth and sea is frequently in a passive 
state,Vhilst the most violent commotion 
of electrical discharges is going on be¬ 
tween the clouds. But the matter under 
enquiry being when the sea and clouds arc 
in opposite states, 1 will confi|}c my ob¬ 
servations to that consideration, only ob¬ 
serving, that these are general sugges¬ 
tions, details being foreign to my purpose. 

i Suppose several square miles of clouds 
to be aggregated in a highly excited con¬ 
dition, t%nd to be drifted: by. currents of 
wind towards a fleet of ships, and that 
the ocean in the immediate vicinity of the 
vessels is in the opposite electrical state, 
should the approach of the clouds be 
only a little moit; than is equal to the 
striking distance of the redundant elec¬ 
tricity, it can easily be imagined that the 
.tail masts of a vessel interposing betw'een 
the clouds and w'ater would form a me¬ 
dium of communication, although the 
distance might be such that the aerial 
resistance would prevent a discharge 
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without some such interycning or con- 
ducting power. 

The direction of a concentrated mass* 
of electric fluid when seen in the air is, 

1 believe, almost always in straight lines, 
viz., taking the shortest path to the point 
where its presence is required to restore 
equilibrium; nor is the apparent zig-zag 
lightning an^xception, because, although 
angular paths %rc formed, the cause of 
such appearances would be the vicinity of 
detached masses of clouds having tneir 
attractive and repellent forces in different 
directions as seen by the eye. I will 
therefore proceed to enquire what is the 
best means of constructing the conductors 
for ships which shall possess the greatest 
facility for the transmission of the electric 
fluid from the top of the mast to the 
water, in the most mrcct manner, and 
W'hiflh, at the same time, shall not pro¬ 
duce any obstruction or inconvenience to 
the seamen i* 

Mr. Harris’s proposition is to let 
vertical slips of copper, about 2 inches 
wide, into the surface of the mast, to be 
fastened by nails, making the surface of 
the mailt flush and even. These slips of 
copper to (xtend from the top of thc^ 
ufqier mast down through the deck and 
hold to the kelson, and where, if I un- 
tfihh'stand Ligiitenant Saheen’s description, 
it ceases; Iming, in fact, brought the 
lightning into the hold of the ship, it 
has to find its own wa% out by the bolt of 
the frame w'ork in the best mqiincr it 
can. Lieut. Sabcen raises an objection to 
letting in the slips of copper, inasmuch as 
its contact on the inside and edges leaves 
only the outside surface free for the con¬ 
ducting operation. 1 do not consider this 
a verv forcjblc objection. It is not 
possible, from the very nature of the 
work, that a carpenter can let in, and, 
fix a copper plate with such extremes and 
perfect contact, as not to leave sufficient 
space for the p'atfage of a subtle fluid, 
which, in such a case, is not supposed 
to require any; and, indeed, if it were so, 
the objection Is nearly as applicable to 
the wire rope, as to the slips of copper; 
for the minute spaces formed by the tan¬ 
gential contact of tiie wires, would be 
almost as impermeable to the passage of 
electricity, as the partial contact of the 
slips of copper in the grains of the wood ; 
therefore, I consider the objection is 
quite gratuitous when applied to the 


fiSl 

masts; but would, nevertheless, be par¬ 
ticularly applicable to the bolts by which 
the electricity has to find- its w'ay out 
of the hold to the water. Bolts used in 
framing the ship, 1 apprehend, arc in 
all eases, dvivm tn, and completely fill 
the holcb: there can be no yielding, 
cither in W'bod or metal, in this ease, and 
therefore the contact may be presumed to 
be perfect; but I do not consider that 
even this has been the primary cause of the 
disruption of the frame-timbers spoken 
of as having occurred to Mr. Harris’s 
plan, hut should rather be inclined to as¬ 
cribe it to the absence of a perfect conti¬ 
nuity of the sli ps of copper forming the con¬ 
ducing material, and tne bolts intended to 
transmit it to the water. A much stronger 
objection may be stated to take place at 

• the junction of the pieces of metal for 
want of perfect contact. Dr. Briestley 
found that a considerable weight was 
necessary to bring the links of a chain in 
such a state of contact as to prevent de¬ 
composition of part of the metal, in 
conducting electrical discharges by it; 
besides which, other experiments havo 
proved that bringing metals to touch 
does not produce perfect electrical con¬ 
tact, but that considerable pressure is 
necessary. The entire height of the 
m:ists of .a first-rate war-ship being from 
1.00 to^OO feet, and the slips of copper 
being, say 4 feet, there would be from 
forty to fifty partial interruptions by the 

. butt joints” in addition to those at the 
caps, cross-trees, and decks in a lat(Tal 
direction. It has also been discovered in 
very carefully conducted experiments, that 

• metals are shortened by powerful dis¬ 
charges of electricity being sent through 
them, which would sensibly increase the 
evil, though if long lapped joints were in¬ 
troduced, it would be obviated. The uppe 
masts and guns of a ship having to be so 
frcquentlv removed and replaced in uncer¬ 
tain weather by the seamen, when neither 
time nor talent is sufficient to ensure per¬ 
fect contact, and under circumstances 
too, when, of all others it is most re¬ 
quired, appears to me a strong argument 
against the use of rigid plates (>r strips of 
metal, for such an important purpose; 
but the greatest absurdity of all is, that 
of bringing the most instantaneously de¬ 
structive element into the hold of th« 
ship, and making no other thanli " be¬ 
wildering” process for its escape. Not 
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much less reprehensible would have been 
the conduct of the builder of St. Martin’s 
church (the accident to which, arising from * 
carelessness, will be remembered by all 
your readers,) had he brought the con¬ 
ductor from the top of the tower into the 
sacramental plate chest, and from thence 
to the earth let it follow its own capri¬ 
cious fancy. 

The question of suitability having been 
considered, 1 will now speak of the cost. 
From the close observation of unquestion¬ 
able authority, it appears that the various 
operations of letting in and fixing the cop¬ 
per slips, making all the necessary bends 
and junctions at the heads of the masts, 
decks, and hold, occupy a period of three 
weeks; and that the cost, in the few in¬ 
stances In which it has been applied, has 
been frem 400iL to 500/. Three weeks 
so occupied, under the ordinarily judicious 
regulations of our naval service, would 
probably be of as little consequence as 
the above sum taken from our Treasury, 
provided the work were worth it; but such 
does not appear to be the case, Both, 
however, must be weighty objections to 
the proprietors of small trading craft; 
to w'hicn we must add, the injury to 
masts and spars by letting in and punc¬ 
turing, by holding the water and thereby 
occasioning decay; as also the impossibi¬ 
lity almost of transferring the materials 
from one ship to another; or, in the case 
of masts and spars being carried away or 
left unprotected, the labour of fixing 
which probably amounts to four-fifths of 
the entire cost. 

It only now remains for me to speak 
of the plan so successfully practised by 
Mr. Smith, and which, from its extreme 
simplicity, the facility with which it is ap¬ 
plied, the certainty of its usefulness, and 
small cost, renders but few words neces¬ 
sary. I know of no instance amongst the 
numerous beneficial measures adopted by 
the present enlightened Government of 
this country, in which a more judicious 
and sound ^cretion has been evinced 
than in the adoption of Smith’s Light¬ 
ning Conductor. It contains all that is 
necessary and nothing further. A cop¬ 
per wire rope is tinned over and fastened 
on the cap^ of the topmast and is led 
down by the side of the masts to the cross 
trees, where it is fastened to a slip cop¬ 
per hook, and thence conveyed down 
the after shroud and shackled to a copper 


plate let into the ship's side, until^ it 
reaches the lower edge of the upper tier 
«of copper sheathing, where it ceases. 

By this simple use and arrangement of 
a copper wire rope every necessary con¬ 
dition is complied with, and the ease and 
facility with which a flexible rope may 
be made continuous by knots, splices, and 
other means must be obvious to every one 
under every circumstance to which a 
ship is exposed. The consequence of 
such simplicity is, that it can be applied 
in a very short time, two days, 1 am 
informed, being sufficient to protect a first 
class ship of war, and the expense of 
which does not exceed 60/. In the event 
of its being desired to transfer a set from 
one ship to another, the materials are in 
no way injured or rendered unfit; and in 
making alterations,‘'the usual knowledge 
possessed by seamen will be equal tO'Hhe 
task; and at all times, the materials form¬ 
ing these conductors, when removed, will 
be worth two-thirds the first cost. 

Tljpse important considerations of 
cheapness and facility with which it can 
^ be applied, bring it within the reach of 
all owners of vessels, who will deubtless 
eventually appreciate the value and avail 
ihemsclves of the benefit. 

Mr. Smith’s Pamphlet contains many 
most favourable certificates from navh) . 
officers, masters of merchant Vessels, and 
others of nautical experience; and I 
have also seen certificates which have not 
been published, the whole of which form 
an additional link in the chain of evidence 
of its superiority over all other methods 
in us(.. 

Not being fully acquainted with the 
*' copper works” of a ship, 1 do^not see 
why the wire rope used at the topmast 
should be of less diameter th&n tbe lower 
^t; as far as the transit of lightning is 
concarned it would appear that a rope 
of unicCerrupted and uniform diameter 
would be jtfcferable; an'd’ifIt were alto¬ 
gether increased from three-eighths to 
half inch, or five-eighths in diameter, it 
would be still better adapted for the con¬ 
duction of large quantities of electricity. 

In the hope that these remarks may be 
sufficiently interesting to appear in your 
columns. 

J. remain. Sir, yours respectfully, 

J. R. Hill. 

08, Chaneary Lono, Dec. 12,1842. 
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^ FIRACr OF TRASI>MA11KS. 

Rottt^ Court, Choneery~lane, Wtineoday,* 
Dee. 21. 

Baker ▼. Ckfle. 

Mr. Diuon, for the plaintiff, William Ba¬ 
ker, moved es parte for an injunction to 
restrain the defendant, Richard Cole, from 
using the trade-mark or name of “ Impilia” 
upon the sole of any boots or shoes sold by 
him, or by his direction, and from selling 
any boots or shoes with that trade-mark or 
name thereon, or any boots or shoes made 
according to the plaintiff’s ^patent. The 
phuntiff’s affidavit stated diat he had disco¬ 
vered a new and useful invoition for an im¬ 
provement in the manufacture of boots and 
shoes, for which, in January last, he had 
obtained a patent, and bgd, in July, enrolled 
his snecification. Hie invention was speci- 
iitHl ro be “ the applying a piece or sole of 
matted or feltetl horse or other strong curled 
hair between the inner and outer sole of the 
boot or shoe.” The plaintiff had designated 
the articles thus made by the name of ”J[ra- 
pilia,” which name had become universally 
known as designating his boots, and never 
had beei^before so tised; but he had caused 
it to be adopted as the trade-mark of the 
boots and shohs made according to his patent. * 
He* discovered on the 17th uistant, that the 
defendant was selling boots and shoes which 
^'?repre3ented'.#o be “ Impilia” boots, itc., 
made acconling to tlie plaintiff’s patent, cx- 
(;cpting that instead of ^orsc-hair there was 
wool placed between the soles. The defend¬ 
ant had sold tg a man of the name of Wise 
a pair of these boots, with the word ” Im¬ 
pilia” upon the outer sole. 

Injunction granted. 


UOSKLEV'S MRCHAVICAI. PRIXCirLBS .OF 
RNOINBBRINp AND ARCHITECTVIlB.— 
CONCnUDINCi' NOTICE. • 

The theory of rupture by transverse strain 
is illustrated by a new class of problems, 
having reference to the^forms of beams with 
wide flanges, connects by slender ribs, 
which wiU be found fraught with useful 
practical instruction. But here, again, the 
reader will not fhii to be forcibly struck with 
the subordinate part which the mathema¬ 
tician plays, compared with the experi 
menter. For example:— 


** Thus, then, it follows, that the strongest 
form of section in a cast-iron beam is 
*by which the material is collected into two 
unequal flanges, joined by a rib, the greater 
flange being on the extended side; and the 
projmrtion of this inequality of the flanges 
l)oing jnst such os to make up for the ine¬ 
quality of the rcsistant^s of the material to 
rupture by extension and compression re¬ 
spectively. Mr. Hodgkiruton, to whom thio 
ouggestion is due, has directed a series of 
experiments to the detqr’mi'Uttion of that 
proportion of the flanges by which the 
strongest form of section is obtained. Hie 
details of these cxiieriments are found in the 
following table;— 


No. of 
Experiment. 

Ilatio of tho 
section of the 
flanges. 

Area of 
vrholc section 
in square 
inches. 

Strength per 
square inch 
of section. 

1 

1 to 1* 

2*82 

2368 

2 

1 to 2 - 

2*87 

2.567 

3 

1 |o 4* 

302 

2737 

1 

1 to 4*.'> 

3*37 

3183 

5 

1 to 5’fi 

.•iO 

3346 

0 

1 to 6-1 

fi'4 

4075 


. . . 




” In the first five experiments, each beam 
broke, bv the tearing asunder of the lower 
flange; the distribution by which both were 
about to yield togi'thcr—that is, tlie strong¬ 
est distribution—was not, therefore, up to 
^that {leriod, reached. At length, however, 
in tlie last experiment, the beam yiehled by 
tile compression of the upper flange. In 
this experiment, thereforo, the upper flange 
was the weakest; in tlie one before it, the 
*lower flange was the weakest. For a form 
between the two, therefore, the flanges were 
of equal strength to resist extension and 
compression respectively, and tins was the 
strongest form of section. In this strongest 
form, the lower flange had nx times the ma¬ 
terial of the upper. It is represented in the 
accompanying figure. 



” In the best form of cast-iron beam or 
girder used before ihete esperimentt, there 
was never attained a strength of more than 
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2885 lbs. per square inch of section. There 
was, therefore, by this form, a gain of 
1190 lbs. per square inch of the section, or * 
of 4ths the strength of the beam.*'—Page 
558. 

It is only in the case of casUiron beama 
that it is emtomary^ by varying the form of 
the section, to effect a saving df material; 
but Mr. Moseley sees no reason, as neither 
do we, why the same prinmple of economy 
should not be equally applicable to beama of 
wood. 

The following general enunciation, by the 
Professor, of the conditions requisite to the 
production of a solid of the strongest form, 
with a given quantity of material,*’ is one of 
the happiest, because clearest and most in¬ 
telligible, in the whole work. 

** The strongest form which can be given 
to a solid body, in the formation of which a 
given quantity of material is to be used, and 
to which the strain is to be applied under 
given circumstances, is that form which 
reader* it equally liable to rupturf at every 
point i so t^t when, by increasing the strain 
to its utmost limit, the solid is brought into 
the state bordering upon rupture at one 
point, it may be in the state bordering upon 
rupture at every other point. For, let it be 
supposed to be ronatructed of any other 
form, so that rupture may be al^out to 
take place at one point when it is not about 
to take place at another point, then may a 
portion of the material evidently be removed 
from the first point, without placing the solid , 
there in the state bordering upon rupture, 
and added at the second point, so as to take 
it out of the state bordering upon rupture at 
that point; and thus the solid, being no 
longer in the state bordering upon rupture ' 
at any point, may be made to bear a strain 
greater than that which was before upon the 
point of breaking it, and will have been ren¬ 
dered stronger than it was before. The first 
form was not, therefore, the strongest form 
of which it could have been constructed with 
the given quantity of material; nor is any 
form the strongest, which does not satisfy 
the condition of an equal liability to rupture 
at every point. 

** The solid constructed of the strongest 
form with a given quantity of a given ma¬ 
terial, so os to be of a given strength under 
a given strain, is evidently that which can be 
constructed of the same strength with the 
least material; so that the etrong^t form is 
also the</orm qf the greateet economy if 
material.** —^Fage 533. 

We must now bring our rather extended 


(yet very imperfect) examination of this ge¬ 
nerally most valuable work to a dose but 
'before doing so, we must advert briefly to 
what wo consider its chief defects. 

In the first place, we must state our strong 
impression, that it is by fiir too learned for 
the classes (Engineers and Architects) for 
whose use it is specially designed. To be 
read and understood with base, it requires 
that the reader should be master of all the 
arts and even refinements of mathematical 
analysis, and that is more, we fancy, than 
one in ten of the respectable classes (exed- 
lent'’practical men, notwithstanding) can 
pretend to, be. 

In the second place, the learning is not 
sddom of rather a', superfluous character; 
showing, it may be, great profidency^and 
skill on the part of the author, but calculated 
to be of no practical service. 

And, in the third place, the author, in his 
fondfiess for theorizing, forgets, occasion- 
idly, how essential it is to every sound 
theory, that it should' be l^d on fij^ts. 

We may dte, as a striking example of all 
'these three defects, the whole of the section 
on that very simple and useful agent in ma¬ 
chinery, the band. Every modianic kno\>« 
that the best arrangement for communicat¬ 
ing the motion of,, one shaft to another 
through the medium of a band and drums, 
is to apply the moving and working pres¬ 
sures on the same side of a vertical line pass¬ 
ing through the axes of the two drums: every 
mechanic knows too, that a band b worked to 
most cifect when the two portions ot the band 
between the drums are made to cross one an- 
,othcr. Neither can any mechanic of common 
inteKigence be at any loss for the causes of 
both results—namely, the jiarallelism of the 
pressures m the one case, and the greater por¬ 
tion of each drum embraced in the other. 
Effects and causes so well known, and so ob¬ 
vious as these, might, with propriety, have 
been disposed of by a simple enunciation; 
but our very learned Professor must needs de¬ 
monstrate them matiicmatically, and in doing 
so puts one fordbly in mind of Swift’s de¬ 
finition of this sort of scholastic accomplish¬ 
ment—namely, that it is '* the putting a 
number of queer looking things tbroii^ a 
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number of very queer manoeuvres in order 
to plSce them just as they ’were." The 
reader sees a multitude of strange signs and 
symbols paraded before him, and much dis¬ 
posing and transposing of the motley group, 
till the whole are arranged into a cer¬ 
tain number of squares (called equations) 
by which he is given to understand, that 
that which he knew to be true before, 
is rigidly demonstrated after the most ap¬ 
proved Cambridge fashion. He admits it 
may be so, but wonders that Cambridge peo¬ 
ple should put themselves to so much trou¬ 
ble to no purpose. He can see too (belhg, 
as we suppose him to be, a practical man,) 
that amidst all this display of mathematical 
skill, there is at bottona but an imperfect 
acquaintance with the thing itself, which is 
the subject of it. Take, for example, Mr. 
Moseley’s demonstration of a certain prin¬ 
ciple said to have been first promulgated by 
Foncelct, and amply confirmed by the expe¬ 
riments of Morin, that the sum of the ten¬ 
sions upgp the two^mints of a band is the 
same whatever be the pressure under which 
tlie«band is driven, or the resistance over- 
con|p, the tension of the driving point of the 
jRd being alwifs increased by just so much 
as tliat of the driven point is diminished.” 
Neither Poncrlet nor Marin has given any 
demonstration of this principle; Mr. Jilosc- 
ley does, and in these words 

In the very commencement of the mo¬ 
tion of that drum to which the driving 
pressure ii applied, no motion is commu¬ 
nicated by it to the other drum. Before 
any such motion can be communicated to 
the latter, a difference must be produced 
between tlie tensions of tlic two parts onhe 
band sufficient to overcome the resistance, 
whatever it may be,-phich is opposed to the 
revolution of the driven drum. fNow, an 
increase of the tension on the driving side of 
the band must be followed by an elortgation 
of that side of the band (since the band is 
elastic), and by the revolution of the cir¬ 
cumference of the driving drum through 
a space precisely equal to this elongation. 
Supposing, then, the other, or driven side of 
the band, to remain extended, as before, jn 
a straight line between its two points of con¬ 
tact with the drums, this portion of the 
band must evidently have contracted by pre¬ 
cisely the length through whidi the circum¬ 


ference of the driving dram has revolved, or 
the driving side of the band e/onpafnf. Thus, 
the elongation of the driving side of the band 
is precisely equal to the contraction of tiie 
driven side. Now, the band being supposed 
perfectly elastic, the increase or diminution 
of its tension is exactly proportional to the 
increase or diminution of its length. The 
increase of tension on the one side, produced 
by a given elongation, is tlierefore precisely 
equal to the diminution of tension produced 
by a contraction equal to that elong[ation 
on the other side.”—Fagts 234. 

The supposition on which this demonstra¬ 
tion rests, that a certain contraction takes 
place on the driven side of the bond, every 
practical man must at oucc pronounce to be 
a great mistake. Contraction there is none, 
and can be none. If there were, there must 
•be some contracting force; but where is it ? 
The only active force in the cose is the 
driving pressure, but that could notboUi elon¬ 
gate and contract the same band (even on 
the opposite sides of a drum,) at one and 
the same itime; to suppose so, would be 
to suppose a mechanical absurdity. The 
one side of the band is elongated (tightened) 
more than the other, and it may be that 
the dcgnxs in which the one side is elongated 
is exactly proportional to the degree in which 
the othef remains of its original length; but 
to say that n bond is contracted, because it 
is not more or less elongated, is an obvious 
Vnisnsc of language. That the degree in 
which one side is elongated is in reality ex¬ 
actly proportional to the degree in which 
jthe other remains of its original length, 
though probable, is by no means certain; for 
it is a fact familiar to all persons who have 
any thing to do with bands and drums, and 
one which renders Mr. Moseley’s demon¬ 
stration still more inadmissible, that it often 
happens tliat the tighter the driving side of 
a band is, the elacker is the band on the 
driven side. 

AVc promised, when noticing the section 
of tlie work which treats of Friction, to give 
at length the excellent Tables by which it is 
illustrated; but wc find that our present 
limits will only alloir of our annexing that 
which exhibits the ” friction of plane gurfaces 
in motion one upon the other.” It is, how¬ 
ever, by far the most valuable of the whole. 
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TABLB. 

Fnetion of Plane SurfiMea in moti(m one upon the other. 


Surfaces in Contact 


Diiposition ol 
tho libns 


State of the 
Suxfdces 


Limiting 
Co efficient Angle of 
of hnctioD Resibt 

anre 


ExpfcBiMSMTb OP M Morin 


Oak upon oak 


^ parallel 


prrpendi* 

cular 

ditto 

wood end¬ 
ways on 
wood 
length¬ 
ways 


Elm upon oak.^ 

K1 parallel 

Ash, fir, beech, siild peat-* 

tree, and sei vice-tree, upon A ditto 
oak.. I 


III on upon oak . ditto 


Cast iron upon oak, ditto 

Copper upon oak . ditto 

Iron upon elm . .... • ditto • 

Cast-iron upon elm. ditto 

Black dressed leather upon oak ditto 

r flat, 01 

Tanned leathu upon oak < Jjays wd 

t edgeways, 


Tanned leathei upon cast-iron 1 
and brass / 


Hemp, m threads or in cord, 
upm oak 


pturaUcl I 

perpendi- > 
Lular S 


without 1 
unguent j 
rubbed with } 
dry boip 3 
without ? 
unguent 3 
steeped in > 
water 3 

without ) 
unguent 3 


ditto 

with water 
tubbed with ) 
dry soap / 
without I 

unguent J 
with water 
rubbed with ) 
dry soap y 
without ) 

unguent 3 
ditto 
ditto 
ditto 


wi,th water 

without i 

unguent j 
steeped in 
water 

gieased and' 
steeped m 
water 
with oil 
without 1 

unguent j 

with water 


25°39' 


18 47 
14 3 


0*19 10 40< 


0*36 to 
0 40 


23 17 

24 14 


I 19 48 
[21 49 

31 48 
14 35 

11 52 


26 7 
12 25 
10 16 

31 48 

14 3 

11 19 

15 7 

J30to 1 16 42 
0 35 /19 18 

0 29 lb 11 

0 56 29 15 

0 36 19 48 

12 58 

8 32 

27 29 

18 16 









HOSELEr's MECHANICAL PRINCIPLES OF BNOlNEEltfNOy ETC. 587 


Surtees in contact. 


Dispoiltlon of 
the Fibr^lB. 


State of the 
Surfaces. 


ExpxmMBNTs OF M. Morin. 
— continued. 

Oak and elm upon cast-iron | 

Wild pear-treB, ditto. 

Iron upon iron .. 

Iron upon cast-iron and brass . 
Cast-iron, ditto. 

{ upon brass. 

upon cast-iron ....... 

upon iron .. 


Oak, elm, yoke elm, wiU pear, 
^ast-iron, wrought-iron, 
steel, and moving one upon 
another, or on themselves 


Calcareous oolite stone upon 1 
calcareous oolite J 

Calcai^ous stone^called mus-' 
chelkalk^ upon calcareous 
^ oolite I 

Common brick upon calca- I 
• reous oolite j | 

Oak upon calcareous oolite > 

Wrouglit-iron, ditto ^. 

Calcareous stone, called mus-1 
chclkalk, upon muschel- >\ 
kalk 

Calcareous oolite stone upon' 
muschelkalk j 

Common brick, ditto 


woodend 


without 


greased m 
the usual 
way with 


hog s lard 
oil, soft 


greasy to 
the touch 
without 


20 49 

23 45 
23 45* 

10 13 

8 32 

11 19 

12 25 

9 6 


r 4 1 

1 4 35 


0*64 32 37 


0*67 33 50 


Oak upon muschelkalk 


woodend 


33 2 


20 49 
34 37 


9ii 49 


33 2 
30 58 
20 49 


Iron upon muschelkalk 


saturated 
with water 


16 42 


ANTIPHLOGISTIC PLUIHS FOB THE EXTINGUISHING OF F1BE>- 
HUBPHT V. THE LORDS OP THE ADMIRALTT. 

Sir,—Some correspondence has lately gentleman supposes he has made, of a 
passed between the Board of Admiralty means of increasing the extinguishing 
and a Mr. 1). J. Murphy, respecting a power of water for the suppression of 
very wonderful discovery which thiw fire, by saturating it with ** common salt 


• 'Th. surface, wear when there is no grease. § When the grease is constaotlr renewed and 

t The surfaces still retaining a little unctuousness. uniformly distributed, this proportion can be re* 
i Ibid. ^8^ *** 
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and potashthe former alone, says Mr. 
Murphy, will be found quite enbctual 
in all ordinary cases.'* Combined with 
this supposed discovery, were several 
crude plans for carrying it into effect, 
remarkable only for the complete igno< 
ranee uliich Mr. Murphy displays of 
every branch of the subject on which 
he has undertaken to enlighten ‘‘My 
Loids." 

Among other things, Mr. Murphy 
recommends, for the protection of the 
dock yards, elevated tanks of impregnated 
water, ** the weight and force of the body 
of which is to raise it io a higher ele¬ 
vation /’* 

The Lords Commissioners of the Ad¬ 
miralty having taken into consideration 
Mr. Murphy's plan, and his request for 
an experiment, sent him an answer, 
stating that, as it is well known that 
water mixed with salt^ potash, alum, and 
various other substances, will extin^ish 
fire, their lordships did not think it ne¬ 
cessary to make any experiment, nor to 
give Mr. Murphy any further trouble on 
the subject." As this reply gave a knock¬ 
down blow to the discovery which Mr. 
Murphy fancied he had made, he there¬ 
upon waxed exceedingly wroth, and 
threatened to publish the whole plan 
in a pamphlet.*’ Mr. Murphy has kept 
his word, and his pamphlet is norv before 
me, in which he appeals from the deci¬ 
sion of the Lords of the Admiralty to 
the Jiritish public,"* 

As one of those appealed to, therefore, 

1 beg to answer a question of Mr. Mur¬ 
phy’s, to which he could hardly expect 
the Lords of the Admiralty to conde¬ 
scend : vis., ** whether it was well known 
before that w'ater impregnated with salt, 
potash, &c., was capable of extinguish¬ 
ing fires ?" For, this fact, says Mr. Mur¬ 
phy, “I, in emphatic, hut respectful ‘ 
language, beg leave to question; and I 
doubt if my Lords can produce any au¬ 
thority in books, or other evidence, cither 
documentary or oral, stating, or even 
remotely hinting, at such a discovery." 

If "My Lords" do not produce the 
challenged authority, it certainly cannot 
be from its not being forthcoming. 

‘Without troubling myself to present a 
great number of authorities, I shall just 
refer to a few which happen to be at 

* “ A Plan for the More Speedy and Efiectnal 
Extinction of Sudden and Destructive FiroBf” &c. 
By D. J. Murphy, pp. 16, Georife ManDp 


hand, and which are abundantly sufficient 
to dispose of Mr. Murphy's claim to be 
consideicd an original discoverer in this 
matter. 

1 w'ould first refer to the experiments 
of M. Van Akcn, in 1794, which were 
celebrated, throughout Europe, and w'ere 
noticed in your Magaxine, vol. 3, p f 84, 
and also in the Artisan, page 383. 

In 1816, the humane and ingenious 
Captain Manbymadc several experiments 
with his " Antiphlogistic Fluid,'* a satu¬ 
rated solution of pcarlash: a most con¬ 
clusive experiment being made ^fore 
the government authorities, at Woolwich, 
in 1817. Captain Manby made no claim 
to the discovery of thus increasing the 
extinguLhing properties of water; on 
the contrary, he quoted several authori¬ 
ties, to show thaC the subject was long 
known and well understood;—^merely 
claiming for himself the merit of the very 
novel and ingenious mode which he had 
devised for its projection. Captain 
Manby's experiments and apparatus w'ere 
described in the (Jentlenum*8 Magazine, 
in 1822; this paper was reprinted in the 
Srd volume of the 4/ecAantc’ji Maga¬ 
zine; and in 1838 Captain Manby pub¬ 
lished a collection of this,* and all his 
other humane contrivances, in a small 
volume dedicated to her Majesty. 

More recently, one of your correV-' 
pondents suggested that a cart laden 
with salt should be kept at each station, 
to accompany the engine when called 
out; Hhe salt to be mixed with the water 
supplied to the fire-engines, just in the 
same way as is now re-suggested by Mr. 
Murphy. (See Vol. x. p. 380 and 363.) 

The following pertinent extract is.from 
The Engineer's and Mechanic's Cydon 
pwdia, published by Kelly in 1838: - 

" The most suitable and convenient 
material for extinguishing fire is water; 
bul when that eannot be speedily obtained 
in sufficient abundance^ it has been pro¬ 
posed to increase its extinguishing pro¬ 
perties, by the addition of various sub¬ 
stances. M. Van Aken, a Swede, em¬ 
ployed an antiphlogistic composition of 
water, holding iin solution sulphate of 
iron, sulphate of alumine, red oxide of 
iron, and clay, with which he performed 
several successful experiments. Some 
persons have recommended the employ¬ 
ment of simple solutions of either of the 
following substances,—alum, common 
salt, pearl-ash, and several other salts and 
alkalies.*' 
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Nov it noust be conceded that Mr. 
Muciihy’s discovery is more than re- 
motely hinted at in these bookt; and he , 
must realljr UScontentto forego his claim 
to a niche in the temple of fame, between 
Columbus and Watt. 

Upon a careful consideration of the 
foregoing evidence, I feel myself bound 
to confirm ^e decision of the Lords 
Commissioners ^f the Admiralty—with 

CJStS. 

I am, Sir, 

Yours respectfully, 

AVm. Baddelet. 

29, Alfred-street, Islingtou, 

December IS, 1842. * 


SMOKE BUENtNG. 

At a meeting of the liiverpool Polytech¬ 
nic fttcicty, held on Tuesday last, Mr. J. 
Smith read a paper on “ Smoke Burning*' 
in which he gave a general review of the dif¬ 
ferent inventions for attaining tliia desirable 
object. He classified them under ^rec 
heads:—1. Those requiring water or smm, 
as introduced in the patents of Chappe and 
of Ivisra. 2. Thpse requiring a red-hot 
surface m fuel over which to pass the smoke, 
as in the pAns patented by Thomas Hall,* 
Chhnter, JJrew, and others, which he con- 
Bulpred most unscientific arrangements of the 
*'tllhiace. 3. 'IJic employing hot or cold air, 
as in the furnaces of Samuel Hall, C. W. 
Williams, and Joseph Williams. Mr. S. 
Hall's plan lie considered complicated and 
liable to aifcct the draught. Jle then en¬ 
tered at considerable length into a review of 
the treatise On the Combustion of Coal^ by 
Mr. C. W. Williams, and the merits of his 
patent argand furnace, and concluded by 
noticing Jthe plan of Mr. Joseph Williams, 
• commonly called Kurt’z patent, in which 
tlie air passec through a pipe near the fire¬ 
bars, and by which it became heated on its 
way to a box, where it is enclosed and* 
allowed to escape through long narrojrfiper- 
tures, regulated .by a valve. Mr. Smith 
sta‘.sd that this plan had been Ihccessfnlly 
used in the steam packet Urgent, and in other 
rtcamers on the river. 

The President having invited observations 
on this interesting suUect, an animated dis¬ 
cussion followed. Mr. C. Williams com¬ 
mented on the alleged patent of Mr. Joseph 
Williams, and, referring to the diagram as 
exhibited, pointed out its direct referencf to 
his own, the air being admitted to the gases 
through tiun longitudinal apertures, the ef¬ 
fect of which was the same as if it passed 
through « series of smaller ones, as shown in 


some of the gas-burners in ordinary use. 
Mr. Williams observed, as to any effect being 
produced from the air being heated, that was 
an error, for if the pipe through which it 
passed was placed in any other direction the 
effect would be the same. As to this pbm of 
Mr. Joseph Williams being, os Mr. Smith 
observed, commonly called Kurtz’s patent, ho 
had the autitbrity of the latter gentleman for 
denying it; and that, in fact, he had in¬ 
dignantly stated that such plan was not 
conformable to his patent, and, farther, 
that Mr. Joseph Williams had no patent. 

Mr. Williams concluded by stating that 
the plan adopted by Mr, Joseph Williams 
was, in fact, the same as that introduced by 
him in several steam-vessels and land en¬ 
gines, and was a direct infringement of his 
patent. 

Mr. Dircks made a few remarks on the 
necessary distinction between smoke and 
* gas, in a popular x>oint of view, and as ex¬ 
hibited in the flame of a common candle, 
where the gas is observed in the interior of 
the flame, and the smoke arising from the 
summit. 

A gentleman asked if Mr. Williams meant 
to say that, 1*7 piecing the pijic which con¬ 
veyed the air to the bridge, in Mr. Joseph 
Williams’s plan, in a vertical or other direc¬ 
tion, the cfl'ect would be the same ? To this 
Mr. Williams assented, adding, that it was 
a matter of indiflercuce where or how the air 
was introduced, provided it was admitted by 
thin o|^ small apertures, so as to produce 
immediate diffusion with tlie gases; and, in 
fact, corresponding with the well-known 
principle of allowing the gas, in the argand 
. or other burners, to pass through small or 
narrow apertures to the atmosphere. 


EXTRAORDIMAKY EXTENSION OF PATENT 
RIGUTS IN TUB UNITED STATES. 

An Act of Congress has just been pro¬ 
mulgated, which has obviously been sug¬ 
gested by the system of registration of de¬ 
signs lately introduced into England, but 
takes a flight beyond it, which to our minds 
is extremdy startling. Here, the periods of 
protection sought for by the authors of de¬ 
signs varied from one to three years; nobody 
thought less than one sufficient, (except the 
opponents of all protection) and a triennial 
monopoly was by all regarded as the utmost 
that could in any case be reasonably desired. 
Again, though there was a common agree¬ 
ment among the petitioners for protection, 
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every new and original design was 
a fit subject of copyright, tb one with 
us ever broached the notion that all were 
deserving on eqwU length <if copyright: 
as, for example, that a person should 
have as long a monopoly of a muslin sprig, 
as of an elaborate design in,gold, silver, 
or brass. With our transatlantic friends, 
matters are far otherwise. On no other 
principle, apparently, than that favourite 
one with them, of going ahead of all the 
world beside, they have resolved that the 
authors of new designs, of all sorts and 
sizes, shall enjoy a monopoly of them for a 
period of—seven years/ Designs of the 
least possible merit, and designs of the 
greatest—designs which are but for the day 
and the hour, and designs calculated to last 
through all time—designs produced by the 
mere turn of a kaleidoscope, and designs the 
fruit of great ingenuity and much labour— 
are all treated with the like uniformity of 
regard. The American sculptor (hitherto, 
we believe, without any protection what¬ 
ever) is to have no more favour shown to 
him than Is accorded to the meanest of 
American pattern-prickers. Is it a frieze 
for the Capitol, or a border for^a lady's 
apron, that asks the protection of the state ? 
'Tis all one with our enlightened republican 
brother: he extends the state’s protection 
to both alike, for the same length of time, 
and for the same price! So that each pays 
the same number of dollars into the public 
treasury, he sees no reason why they should' 
not, in all other respects, be on the same 
footing. 

The principal clause of the act of which 
we speak is in these terms:— 

** And be it enacted. That any citizen 
or citizens, or alien or aliens, having re¬ 
sided one year in the United States, and 
taken the oath of his or their intention to 
become a citizen or citizens, who by his, 
her, or their own industry, genius, efforts, 
and expense, may have invented and pro¬ 
duced any new and original design for a ma¬ 
nufacture, whether of metal or any other 
material or materials, or any new and ori¬ 
ginal design for the printing of woollen, silk, 
cotton,(pr other fabrics, or any new and ori¬ 
ginal design for a bust, statue, or bas-relief, 
or compositiain in alto or baisso rdievo, or 


any new end original impression or onia- 
ment, or to be placed on any article pf ma- 
nnfocture, the same being formed in marble 
or other material, or any '.ew and useful 
pattern, or print, or picture, to be either 
worked into or work^ on, or printed, or 
painted, or cast, or otherwise fixed on any 
article of manufacture, or any new and ori¬ 
ginal shape or configuration of any article of 
manufacture not known or Nised by others 
before bis, her, or their Invention or pro¬ 
duction thereof, and prior to the time of his, 
her, or their application for a patent there¬ 
for, and who sh^ desire to obtun an exclu¬ 
sive property or right therein to make, use, 
and sell and vend the same, or copies of the 
same, to others, by them to be made, used, 
and sold, may make application in writing 
to the Csmmissioner of Patents, expressing 
such desire, and the Commissioner, on due 
proceedings had, nay grant a patent there¬ 
for, as in the case now of applicatiojg for a 
patent: Provided, That the fee in such cases, 
which by the now existing laws would be re¬ 
quired of the particular applicant, shall be 
one-balf the sum; and that the duration of 
said patent shall be seven years, and that all 
the regulations and provisions which now 
apply to the obtaining or protection of pa¬ 
tents, not inconsistent with the previsions of 
this act, shall apply to applications wder this 
section." 

The protection, it will be observed, is not 

a * 

to be obtained (as vrith ui^ by registration 
simply. A patent is to be granted, in every 
case, the same as'’for an invention of the 
higher order, and the some formalities are to 
be gone through in obtaining it; the only 
diflerence is, that the patent is to be for one- 
half the usual period, and granted for one- 
half the usual fees. • 

We have no doubt that t^ new state ot^ 
the law will produce a vast increase in the 
number of American patents, and a propor¬ 
tional, increase in the public revenue derived 
from this source; but ‘We cannot imagine 
that it can ever work to good in any other 
way. Either we are all wrong in this part 
of the world, as to the danger to trade and 
commerce of a multiplicity of monopolies, 
especially in small matters, and in the 
course of legislation which we have pursued 
for the proper protection of inventive ge¬ 
nius ; or this last Act of Jonathan’s is the 
greatest act of folly he ever committed. 

We anticipate that the American manu- 
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Awtorera will CheiiMelTeB be the first to feel, 
and to cry out against the infallibly injurious 
operafion of the new law. Th'>. real hard¬ 
ship which it Ihuat inflict on a multitude of 
persons must alone go far to bring about 
its repeal. A calico-printer of Manchester 
can secure the copyright of a pattern for 
twelve months—^which, in most cases, is 
as long as he wants to secure it—for the 
small sum of one aMUing. The Solons 
of Washington, with the view of encou- 
ra^g the native genius of their coun¬ 
try (!! 1), say that every American printer 
must either take out a protection fur seven 
times twelve months, and pay from sixty to 
a hundred times more than thn English 
printer, or go without any protection at all. 
How long is it expected that such a state of 
thingRcan endure ? 

FLYING ACCOMPLISHED. 

Sir,—The possibility of flying by means 
of machinery has been long regarded* by 
many as very problematical, and not unfre- 
quently the subject has been treated with 
ridicule af a meifi dfimera of a fertile imagi¬ 
nation. It i^uld seem, however, from a 
paregraph which has recently appeared in 
some of the leading journals of the day, that, 
the discoveries of the Daguerreotype and 
other astonishiti^ processes, the subject of 
flying has begun to reemve a diflerent treat¬ 
ment ;—that the practicebility of coostruct- 
ing machines for the safe and speedy trans¬ 
port of persons and parcels through tbe air, 
is admitted, and about to be acted upon by 
a number of individuals, forming themselves 
into a company to bring out and perfect a 
mechanical apparatus for the purpose. It 
is asserted that a plan of such machinery has 
Deen matured, apd approved for its simplicity 
and apparent efficiency. This, therefore, 
seems an opportune occasion to submit to 
the notice of your many readers the following 
facts—and facta are better than thedries, 
plaumble hypotheses,* and bold assertions. 
Several years ago, Mr. T. QuiUiams, of this 
town (Ulverstone, Lancashire;, constructed 
a model of a flying machine, which automa. 
tically performed all the necessary evolutions 
of a vdiicle for expeditiolis conveyance. Its 
performance was witnessed, and the ingenuity 
of it admired at the time, by several of his 
intimate friends, who can attest its satisfac¬ 
tory realization of the inventor’s plan. Moib 
than a general description of it I am not 
able to furnish. It was put in motion, 1 
understood, by springs, supporting itself 


without the aid of gas to raise or sustain it, 
and progreued with considerable speed, 
across currmts of air, in any direction, de- 

• viating little, if any, from its intended path. 
The practicability and completeness of the 
scheme were fully proved. By proportion¬ 
ally enlarging the dimensions, a machine 
might be made of sufficient capacity for 
conveying persons, &c., in any direction, at 
the wUl of the aeronauts. 

Mr. Qnilliams, 1 have no doubt, would 
communicate the particulars of his inven¬ 
tion, upon a moderate remuneration of his 
ingenuity, to proper appli&nts or capitalists, 
to whom he would, in confidence, grow the 
adequacy and efficiency of Ids machine. But 
with this, the writer of this communication 
has nothing to do; his object being merely to 
state the fact of Mr. Q. having, by sucoess- 
ful experiment, proved the practicability of 
flying by machinery, and of his having in- 
^vented a machine for that purpose. 

1 am. Sir, yours truly, P. J. 

Ulverstone, December, 1842. 

PATENTS GRANTED, IN IRELAND, FROM 
OCTOBER 14, TO OCTOBER 19, 1842. 

Eugene de Varroc, of Bryanstonc-street, 
Portman-square, in the county of Middle¬ 
sex, gentleman, for apparatus to be applied 
to chimneys, to prevent them taking fire, and 
' for rendering sweeping of chimneys unneces¬ 
sary. October 14. 

William Revell Vigors, of Russell-square, 
in the iounty of Middlesex, Esq., for a 
mode of keeping the air, in confined places, 
in a pure or respirable state, to enable per¬ 
sons to remain or work under water, and in 
other places, without a constant supply of 
fresh atmospheric air. October 14. 

Thomas Marsden, of Salford, iii the county 
of Lancaster, machine-maker, and Solomon 
Aobinson, of the same place, flax-dresser, 
for improvements in machinery for dressing 
or hackling flax and hemp. October 15. 

Thomas Bell, of St. Austell, in the county 

• of Cornwall, mine agent, for improvements 
in the manufacture of copper. October 15. 

Julias Seybel, of 11, Golden-square, 
Westminster, in the county of MidiUesez, 
manufimturing chembt, for certain improve¬ 
ments in the manufacture of sulphate of soda 
ind chlorine. October 15. 

Isluim Baggs, of Wharton-street, in the 
c ounty of Middlesex, chemist, for improve¬ 
ments in obtaining motive power by means 
of carbonic acid. October 15. 

James Whitelaw, of Glasgow, in thecounty 
of Lanark, engineer, and James Stirratt, of 
Paisley, in the county of Renfrew, m|pa^- 
turer, for improvements in rotary machines 
to be worked by^water. October 19. 
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NOTES ANP NOTICES 


KOTS8 AKO KOTICJSS. 

AutoMuion.^A meclianiciati of town in 

Buhooiia, sayi tlie CamlUuUonneit nis constructed 
an automaton which imitates perfectly the human 
voice, particularly the soprano iiolea. it sings se- ' 
veral diillcuU airs with the greatest accuracy. 
Shakes, runs, and chromatic scales, arc all executed 
with surprising precision. This automaton, in 
singing, even pronounces certain words, so as to bo 
easily understood. 

TUe Artesian Well at Grenelle.^’T\\e water from 
this well now continues to run perfectly pure, and 
of the s'^me temperature as at first, (from to 1)0^ 
Fahr.) M. Mulot has taken great pains to ascer¬ 
tain the exact quantity which Hows from the aper¬ 
ture, which is now stated to be gallons lu 
twenty-eight second^ 

Submarine Telescope .—A lady of Brooklyn has 
invented a method of illuminating objects under 
water, so that an observer at the surface, by means 
of a water-tight cylinder, having a glass inserted in 
its lower orifice, can makeexamiiiatiun underwater, 
to any accessible depth. By means of a reflector, 
the hull of a ship can also be examined from its 
deck. The fair inventor believes that the telescope 
will be found highly useful for this purpose, and 
that it may also be economically applied in the ex¬ 
ploration of sunken wrecks, and in the pearl and 
sponge fisheries. It is now exhibiting, every even-* * 
ing, at Barmim’s American Museum .—New York 
Paper, [is this any thing more than the plan of 
our ingenious friend, Mr. Thomas Steele, revived ?—* 
Ed. M. M.] 

Pi ices of Gas .—It appears by a recent report 
from the Manchester board of gas directors—** That 
ill all large gas cstablishments-^-exccpt those in 
Liverpool, where the price to all is ^7 b. per 1,000 
feet—the cliarge varies according to the quantity 
used by dilfereiit classes of conanmers. With re¬ 
ference to their present report, the directors iiave 
applied for and obtained returns from 17 of the 
principal gas-works of the kingdom, and the average ^ 
highest price charged by these 17 works is Ha O^d. 
per 1,000 feet; the average lowest price 58. lOjd., 
making an average diflcrencc between the cliargu 
to the smallest and largest consumers of 28.1 jd. 
This is about the difference which exisLCd in the 
Manchester scale till the year 183G, when a reduc¬ 
tion of price was made of Is. per 1,000 feet to the 
class of consumers paying the higlieat price, and 
none to the class paying the lowest price; leaving 
the difference here, as it at present stands, at Is. 
per 1,000 feet/' The new rate for supplying gas in 
Manchester commences at Christmas, when the 
present prices of Os. to large consumers, and fs. 
to small consumers, will be reduced to 5s. and Os. 
per 1,000 cubic feet, according to the quantity coiy 
sumed. 

Sinking an Artesian Well in ike Sea.^^A curious 
experiment is now going on at the head of the chain 
pier, Brighton, that of raising fresh w<*itcr from 
below the ocean by means of an Artesian well. It 
Is intended to bore to the extent of 70 feet, at which« 
depth the chalk formation will, it is expected, bo 
penetrated, and fresh water obtained, which will be 
applied to the forinatioii of a jet iPeau. The at¬ 
tempt, if successful, will be a most interesting 
work of art and science, as well as a great acquisi¬ 
tion to the pier.—5fiN. 

Merchant Farmers.^Adam Smith said, seventy 
years ago, that merchants, from their habitual and 
enterprising handling of large concerns, were the 
luo&t spirited of all agricultural Improvers, and 
conformably with this opinion, the most original 
and most successful of all living improvers is not a 
landlord, or a farmer, but a meichsut and manufac¬ 
turer, Mr. Smiili, of Deanston, has invented and 
largely practised a combined system of thorough 


draining and deep ploughing^ by which wet land, 
producing nothing but docks, sedges, and earices, 
on which a hungry ass would disdain to dine, is 
made to yield at once—three, four, or five Quarters 
of uholesome cofn, or to produce good grass to feed 
a dozen slicep, where weeds grevpiiefore that would 
rot a hundred. Mr. Smith, if not the man that de¬ 
serves well of his country for having made two 
blades of grass grow where only one grew before, ho 
is something better, for he has made many blades 
of good grass to take the place of many noisome 
weeds. His sj'stcm carried out (for much of Eng¬ 
land is undraiiied, and nearly all imperfectly 
drained) would be to the United iCingdom what the 
Nile and the Ganges are to Egypt and Bengal. It 
would not, indeed, add to the extent of the land, 
but it would do far better; it would add to the 
amount of fertile and productive land, and thus 
yield us more food, which Is exactly what we most 
want. As matters now are, the very land we stand 
upon is, agriculturally speakiiigi a reproach to us.— 
/?jrai}itner. 

Ancient JSnglish JDiser#.—(From the St. James' 
Evening Post, 25th Sept. 1729.) Some days ago, 
Captain llaniiibal, in the sloop Cornelius, brought 
over as paHsengcrs from Rotterdam, the two famous 
English divers living at We> mouth, having been 
three years in the jPutcli East India Company’s 
service, and had been sent to fish upon the wrecks 
of some ships of theirs In India. They^gave a 
siiecimen of their skill before the Governors and 
Directors at Middleburgh, in Zealand, by diving in 
six fathom water, and staying at the bottom three 
quarters of an hour, bringing up some gravel in 
their hands. The Directors entered into a contract 
witji them, agreeing to give six pounds per cent, 
for the treasure they should recover, and so for 
ohter goods in proportion to their value. The first 
trial^tiiey made was upon the wreck of a Dutch 
East India ship, that had jlicen lost olTCape CobfI 
in six fathom sea, in which they succe^ed so well 
that they brought up at several times 3,COOL in sil¬ 
ver. They dived also upon another wreck iiveight 
fathoms, and brought up some ibars of silver and 
gold, and several brass great gnus: when om^.went 
to the bottom his companion stayed on boae^lx 
pull him up as occasion oflfet^d, for they would 
trust to no foreigner. Their diving-engine they 
contrived in KnglancL which was of wood, six hun¬ 
dred weight of lead feeing affixed to the bottom to 
sink it, and less would not do; the glasses before 
their ^yes wflre three inches thick, and their hands 
were at liberty, to grope and fasten hooks to chests, 
and such other things as they bad a mind to 
get up.” 

J/olel TelegrapA^Amoitg the interesting im¬ 
provements exhibited at the Fair of the American 
Institute in New York, is a telegraph tor conveying 
information from the chambers of notels to llyi 
office or bar. Its construction and operation are 
extremely simple. Its action is'nlways certain and 
accurate. By means of this invention, the occu¬ 
pant of any room in a hotel in which tliis system is 
used, can convey information of his wants to- the 
person in the ofiice, in as short a time as he could 
ring a common bell, and caq kbep the bar-keeper 
constantly informed wheCher he is in or out. The 
inventor is Samuel Frew, Esq., of Alleghany county, 
Pa.— ifoieriean Paper. 

Ol^lKTENDixa Pateittebs may he supplied 
gratis with Jnstruetkm^ by application (post' 
paid) to Messrs, J. C. JaoCertsm and Co^t 
166, Fleet-sirest,'by whom is kqtt the only 
CoMPUSTE RKOnTEV OP PATENTS EXTANT 

fiom 1617 to-ih* present time). 
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1>B. HENDBB.SOM' 

Sir,—The accompanying sketches are 
perspective representations of two pieces 
of my astronomical apparatus w'hich I 
term Geo>chorions, or Season Illustra¬ 
tors, which were both invented by me 
several years ago. They illustrate, in a 
very pleasing and novel manner, the ro¬ 
tation of the earth on its axis. The mo¬ 
tion of fig. 1 is accomplished through the 
agency of magnetism; and that of fig. 2, 
by a circular kind of friction motion, on 
an inclined surface of glass. The instru¬ 
ments are of very simple construction, 
and will be readily understood from the 
following description. 

Fig. 1.—G represents a circular base, 
which supports a mahogany pillar. A, 
the top of which is bevelled off at such 
an angle, as to allow the ball of the 
earth to perform its circuit round the sun 
in an oblique path of degrees W'ilh 
the ecliptic: a bent wire is made fast in 
the top of the pillar, on which is placed 
loosely a large gilded ball, S, aepresent- 
ing the sun. The bent wire just men¬ 
tioned is at right angles to the oblique 
plane of the pillar; on this, as a centre, 
the horizontal bar, B, has its motion. On 
the extreme end of this bar a perpendi¬ 
cular pillar of brass, C, is made fast, 
which carries a horizontal slip or ^tage of 
brass, L, having a circular perforation 
■ large enough to admit a box, M, con¬ 
taining a strong bar magnet, the lower, 
end of which protrudes at K, on which 
is suspended, by a steel axis, a small ter¬ 
restrial globe of very light material, such 
as card, pith, or cork, with a map of the, 
world delineated on it. The globe which 
I use is made of extremely thin india- 
rubber ; in the centre of it is a circle of 
wood, to which is made fast the steel axis 
of the earth. The circle or disc of w'ood 
is firmly cemented to the interior equator 
of the rubber ball. After this is done, the 
substance is blown into a globular form, 
and then a map of the countries of the 
world laid down on it. Such a ball is 
scarcely of any weight, and consequently 
.well adapted for this apparatus. When the 
ball £ ia finished, allow its steel north polar 
axis to come into contact with the point of 
the bar magnet inclosed in the box, M, and 
the msmnet will support its w'cight. Take 
hold of the south pole at O, and give the 
ball £ a twirl in the proper direction, 
and it will rotate for some time, and all 


I GBO-CBOaiONS. 

the while keep itself suspended to (he 
ma^et. Were the ball ET'spun on its 
axis with a cord, and then lifted up to 
the magnet, it would continue to move 
round on its axis for several minutes, 
and display a very pleasing effect. Dur¬ 
ing the rotation of the ball, take hold of 
the handle, H, and mve«rootion to the 
horizontal bar, B, and thereby cause the 
earth to circulate round the sun, S. By 
the obliquity of the top of the pillar, F, 
the earth, £, through the medium of the 
bar, B, will move in a corresponding ob- 
liqub path round the sun. In the engrav¬ 
ing, the viertical solar ray, P, of the sun, 
S, is directly over the tropic of Capricorn, 
and consequently our winter: remove the 
earth 90 degrees from this position, and 
the vertical solar ray will poibt ovex> the 
equator. When at a point diametrically 
opposite, the solar ray will be over the 
circle I, or the tropic of Cancer, &c. In 
the bar, B, a wire, F, is fixed, and ascends 
a little way into a perforation in the sun; 
this causes the ball, S, to follow the mo¬ 
tion of the bar, and theieby the sjlar ray, 
F, is always kept pointing to the surface 
of the earth, £, thus showing where Jthe 
sun is vertical at different positions of the 
earth in its orbit. The apparatus, the^^ ^ 
fore, shows the diurnal rotation of the 
earth on its axis, (as if suspended on no¬ 
thing); its annual and oblique motion 
round.its orbit; and, consequently, the 
cause of the different lengths of days and 
nights throughout the year, and the beau¬ 
tiful vicissitudes of the seasons. 

An observation of the following phe¬ 
nomenon first suggested the ide;i. of caus¬ 
ing a light ball to rotate on its axis.i 
Provide an ivory, bone, or wood “ tee- 
f totumdrill a hole in the top of the 
handle, to the depth of about a quarter 
of ait inch, into which insert firmly a 
steel pin, with a tapering point; this 
done, make the tee-totum to spin on its 
axis, and, whilst it is in motion, apply the 
end of a bar magnet to the steel pin you 
inserted in the drilled hole, and you will 
find that the magnet, if strong, will lift 
up the tee-totum, which, notwithstand¬ 
ing, will continue in motion for a consi¬ 
derable time. When the tee-totum is 
made light, and caused to spin after the 
manner of French humming-tops, the 
tee-totum will nxtate for a long time, sus¬ 
pended in space by the magnet. 
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DIVISION OF DECIMAL FRACTIONS. 


Fig. 2.—^As far back as the year 1823, 

I UBsd to observe the rotation of a watch- 
glass on th^surface of a looking-glass,« 
* A few years ago, whilst eugag^ in 
completing the apparatus just described, 

I applied a globe of india-rubber to the 
watch-glass, by which means the ball 
was charged with motion. A few^ re¬ 
marks will make evident the operation of 
this second apparatus. Let £. L repre¬ 
sent a looking-glass: .describe a kind of 
an elliptical path on the surface of the 
glass, as o o, and delineate a sun in the 
centre, or what is better, (if you wish to 
have a glass entirely for the purpose,) 
erect an axle, and place on its point a 
large ball, say of 4 inches in diameter, 
to represent the sun. Next procure a 
common watch-glas.s, (the mure convex 
its surface the bettet); put a drop of , 
waters or oithn the surface of the looking- 
glass, and place the convex point of the 
watch-glass on it; this done, gradually 
elevate the looking-glass, and the watch- 
glass will, at a certain point of elevation, 
become endowed with a rapid rotary mo¬ 
tion ; when the watch-glass is in motion, 
care mu^ be takei^ to incline the looking- 
glass, so as to let the watch-glass rotate 
on ja desccdVling plane, which will easily • 
be *accoraplished after a few trials. 1 
hav a thin india-rubber ball cemented 
*witn gum to the watch-glass, and on its 
surface a map of the w'orld is delineated, 
as at K, fig. 2. ThimaiFords a pleasing 
and very simple illustration of,the motion 
of the earth on its own axis, and of its 
circuit round the sun. 

I am. Sir, your obedient servant, 

E. Henoeuson. 

London, l^cembcr 20, 1842,10, Poweli-st., West. 

% [The astronomical apparatus, the two pieces of 
wlilch are dcscrlbi^d in the preceilfiif; comniuiiica- 
tion, will he familiar to many of our country read¬ 
ers, as that used by Dr. Henderson to illustrate his 
popular lectures, at dilTerent institutions, on astro* ' 
nomy, horology, and other branches of scidhcc. 
Altogether, it is most original, ingenioffs, and 
complete collection of tivs sort which haaever come 
under our notice.—Kd. M. M.] * 

DIVISION OF DBCtMAL FRACTIONS. 

Sir,—If the advancement of correct 
computation be one d( your objects, the 
following remarks may not be without 
tbeir use. I have always found that, if 
there be one rule in which more erroys 
are made by beginners than in any other, 
it is that for the division of one decimal 
fraction by another. 

The rule, as commonly given, is in¬ 


complete :—** Divide as in whole num¬ 
bers, and make as many decimal places 
in the quotient as the number of places 
in the dividend exceeds that in the divi¬ 
sor." Let us apply this to divide 1 by 
*001. Divide, as in w'hole numbers, 
I -f-1 — 1. Now, there are in the dividend 
0 decimal places, and 3 in the divisor; 
therefore, by the rule, we are to give 
0-3 decimal places to the quotient. 
Algebraical extension is necessary to 
carry this rule into practice, while poor 
arithmetic looks on, and M^onders what 
they are doing w'ith her. The rule can 
only be arithmetically applk'd by annex¬ 
ing ciphers to the divisor at pleasure; 
thus, 1 00000. Now wc have 100000 
-i-1->100000, and 5-3, or 2, is the 
number of decimal place's, giving 1000*00 
, or 1000, the correct answer. 

A rule ought to be given in which the 
calculator can readily tell beforehand 
where his decimal point will fall, in 
order that he may prepare accordingly 
for the rcKjuisite number of decimu 
places. subjoin two rules which have 
this advantage; the first is the best, but 
the second is hot without its interest. 

Rule 1.—Move the decimal point to 
the right of the divisor, and carry the 
decimal point of the dividend as many 
places to the right as you did that of the 
divisor# Annex to the dividend as many 
ciphers as will make its decimal places 
the number you wish to have in the quo¬ 
tient ; divide as in whole numbers, and 
cut off the number of decimal places pre¬ 
pared for. 

Example 1.—^To divide 17*9062 by 
*00012 to 4 places of decimals. Change 
Ithe divisor into 12, and carry the decimal 
point 5 places to the right in the dividend, 
giving 1790620', which with four deci¬ 
mal places is 1790620*0000, which di¬ 
vided by 12 gives 1492183333, whence 
149218*3333 is the answer. 

Example 2. — To divide *174 by 
64217*99 to eight places of decimals. 
Here the dividend, properly prepared, is 
17*40000000, and the divisor is 64*21799. 
The quotient is 271, whence the answer 
is *00000*271. 

Rule 2.—Let like numbers be those 
which are both greater, or both less, than 
unity; and let the number of places from 
the units place, exclusive, to the first 
significant figure bc.called the index of a 
number. * Add or subtract the indexes 
of the dividend and divisor, according as 
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thL7 ari‘ unlike or like^ and make the 
result the index of the quotient; but re« 
member aln'ays to put the decimal point 
one place more to the left than in the 
rule, whenever the first significant figures 
of the divisor (without reference to their 
local value) are higher than those in the 
numerator. 

In tlie first example preceding, the in¬ 
dexes are 1 and 4, and the numbers are 
unlike; and 1+4*5, the index of the 
quotient, or there* are five places preced¬ 
ing the units place. No rule is necessary 
to point out whether the index is that of 
more or less than unity, which is shown 
immediately by the values of the divisor 
and dividend. In this case the supple¬ 
mentary process is not wanted. 

In the second example, the indexes 
are 1 and 4, and the numbers unlike; 
accordingly, 5 as the provisional index, 
or the first significant figure, would be in 
the fifth decimal place; but, because the 
divisor is greater in its commencing sig¬ 
nificant figures than the dividend, the 
first figure is in the tenth placet 

Example 3.—'In 1G74’11.3 •+127*29 the 
indexes are 9 and 2, and the numbers 
like, 1 is the index of the quotient, the 
supplementary process is not needed, and 
1, the first figure of the quotient, means 
10 . 

In the following list, we have fh suc¬ 
cessive columns the divisor, dividend, 
index of divisor, index of dividend, index 
of quotient, value of first quotient figure, 
with an asterisk to denote that the sup¬ 
plementary rule is to be used. 


783*190 

2*1738 

2 

0 

2 

*002* 

•18497 

2*1738 

1 

0 

I 

10 

02384*17 

*01923 

4 

2 

6 

•0000003* 

704*1182 

75298 

2 

1 

1 

*09* 

-007461 

*08924 

3 

2 

1 

10 

4410-8 

248200 

3 

5 

2 

50* 


But no rule is so good as simple per¬ 
ception, to those who can perceive. All 
who practise this, or any other rule, 
should first endeavour to get such an idea 
of the answer as unassisted' common 
sense will give; and the result will be, 
that rules will often be superfluous. All 
who have used computation often must 
remember instances in which rules, used 
carelessly or in absence of mind, led them 
to most absurd results, which were only 
detected hy their own impossibility. 

1 am. Sir, yours obediently, * 

A Trachbe of Mathematics. 

IrfHidon, Depeinber 10 , 18 - 12 , 


TOR THE COMBUSTION OT OAS. 

ON MR. c. w. Williams's patent for 

THE COMBUSTION OF GAS. * 

* S^r,—As it may be desiiip^lc to have 
the means of distinguishing between my 
mode of consuming gat in furnaces, and 
those of others for consuming tmokt,*' 

I propose here to describe my own prin¬ 
ciple and practice, by reference to the 
only document which can be taken as 
legal evidence, namely; the enrolled 
specification. 1 have already stated, in a 
former communication, that in my at¬ 
tempt to imitate in the furnace what was 
donein the Argand gas-burner, I obtained' 
success by merely reversing the process; 
tha{ is, instead of bringing the furnace 
gases in j^ts to the air, 1 brought the air 
in jets to the gas.” Here not only is the 
object, sought to l^ accomplished, but the 
mode of effecting it clearl]^ indicated; 
and this it is which has been madt the 
subject of the patent. 

The preamble of the enrolled specifi- 
eation states, distinctly, the object of the 
pallet to be ” /o cause a thorough ad~ 
mixture of tite atmospheric air with the 
gas and as it is inflammable gas, and 
not smoke, that is evoked froms^hc fur¬ 
nace, our attention should, be mainly 
' directed to the producing this thorovgh 
admixture,” such being the sine qua non 
in effecting combustion, and prevenfilFg» 
all or any of those gaseSr from passing 
away either wholly unconsumed or par¬ 
tially so in the forln of true smoke. It 
is maivfcst,.>indeed, that no atoms of air 
and gas can be chemically united in com¬ 
bustion, until they have first been me¬ 
chanically brought into contact, or at 
least within the range or sphere of their 
respective attractions. The specification 
also states that this operation is intended* 
” for the same purpose as dir is admitted 
, into the centre of tne body of gas issuing 
froBi an Argand gas-burner;’* and hence 
a furfiace so supplied witl^ air has been 
called an«” Argand furnace." 

The specification goes on to show 
how this ” thorough ^mixture** may be 
practically effected, namely, ” by intro¬ 
ducing the air by means of small jets 
issuing from numerous apertures.” The 
value of this mechanical contrivance is‘ 
further illustrated by stating that, ” where 
the required quantity of air is introduced 
in a body, through large pipes or orifices, 
the gas and the air (requiring time for 
mixing or effecting the necessary con¬ 
tiguity of their parts) have been found 



MR. C. W. WILLIAMS S PATENT POR THE COMBUSTION OF GAS. 597 


not to be adequately incorporated until 
they had passed beyond the igniting tem- 
peratbre of the furnace.** And again, 

“ before th^^ixture had passed into ^e * 
flues beyond the influence of the high 
temperature essential to ignition.** 

With respect to the quantity of air re¬ 
quired, the specification furnishes the 
following particulars:— 

The carbur^ttcfl hydrogen gases re¬ 
quire, as the condition of their complete 
combustion, Ist, that they be intimately 
blended with an appropriate rolume of at¬ 
mospheric air, urliich rolnrae varies with the 
nature of tlie combustible gas; and 2nd, 
that after having been so mixed withtlie air, 
the mixture be then heated to its temperafure 
of accession, or be brought in coi^tMt with 
flame. 

“ Again, as one cubic foot of ,carbnrctted 
hydrogen gas requires ^wo cubic feet of ^ 
oxyg|u, o^bout ten cubic feet of atmo¬ 
spheric air, while one cubic foot of bicarbu- 
rotted hydrogen (or olefiant gas) requires 
three cubic feet of oxygen or fifteen of air, 
to effect complete combustion,—these pro¬ 
portional volumes of air must be supplied, 
and so intimately blended, as to bring the 
combustible gases and atmospberic air within 
the sphA'e of fbeit reciprocal chemical at¬ 
traction.’* • ^ 

Here the specification states, not only 
thg quantity, of air required, but the ob- 
* jelft of its intrqpuction in a divided form, 
in terras which admit of no doubt, namely, 
the cflecting such a dqgree of juxta-posi- 
tion among the atoms of the gas an<l air 
Jthatis, the being ** effectualtyblehded,”) 
that chemical action may become oper¬ 
ative, and chemical combination, wnich 
is combustion, be efiected. 

With respect to controlling the quan- 
^tity of ffir so admitted, nothing is re¬ 
quired practically beyond what the speci¬ 
fication describes in the following words: 

“ The admission of air may be regulatedf 
by elidet, as no more air should be a^rlitted 
than will be found sufficient to consume the 
combustible gaseous and fuligincflis matters, 
and prevent the deposition of the carbon and 
formation of smoke in the flues.*’ 

The specification, in conclusion, sums 
up in what is called ** the claim,*' and 
. wnich is generally referred to as the most 
explicit description of a patentee's rights, 
by stating that, 

** I specially and exclusively claim a8*my 
invention, first, the use, construction, and 
application of (he perforated lur distributors, 
by which the atmospheric air is more imme¬ 


diately and intimately blended with the com¬ 
bustible gases generated in the furnace.'*. 

As to the situation, number, shape, 
size, or other modification of the ap^- 
ratus for dividing the body of admitted 
air, and the use of pipes, plates, tiles, or 
other materials and contrivances for 
effecting itq required division, these are 
matter of detail, and almost of indiffer¬ 
ence. To prevent cavil, however, in 
such details, the specification contains the 
usual saving clause, as fallows, viz.: 

" As I do not coniine myself to the par¬ 
ticular number, dimensions, or situation of 
tlie soveral'parts here described, they may 
be varied to suit the constructions of [fur¬ 
naces and boilers, and the circumstances 
under which tlicy may be placed, and which 
may be effected by any competent persons ; 
—these, my inventions, being applicable and 
intended to apply to all descriptions of fur¬ 
naces, stoves, or boilers, where coal is con¬ 
sumed.” 

In the specification, 1 have, as is cus¬ 
tomary, described “ one mode of apply¬ 
ing my invention to land boilers,” an<l 
selected dUe which was best adapted for 
displaying the peculiar effect produced 
when air is made to enter in thin films, 
or in a divided state. In this ex¬ 
ample the air distributors arc placed in a 
conspicuous situation, and one most fa- 
vouraltic for ocular inspection. The effect 
of dividing the air on its approaching the 
gas is there so palpable as to carry con¬ 
viction to all who see it. In fact, without 

* this visible mode of exhibiting the effect, 

I foresaw I should be discredited, the 
chemical action denied, and the whole 
classed among the numerous ” smoke- 

• burning” expedients, whose patentees 
allege that ” smoke is burned,’* and other 
effects produced, but which they can 
neither prove, visibly or chemically, and 
where in truth the gas is often not con¬ 
sumed, but merely rendered invisible. 

The specification embraces other useful 
objects connected with furnaces. These, 
however, need not here be referred to. 
The main features, then, may thus be re¬ 
capitulated:—1. The introduction of the 
necessary quantity of air. 2. The incor¬ 
porating or mixing this air with the 
gases before it be too late, that is, licfore 
they arc cooled down bel<»w the required 
temperature. 3. The effecting this in¬ 
corporation by any of the ordiqgry con¬ 
trivances which will cause the air to enter 
in a divided form, the object being to 
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present enlarged surfaces for mutual con¬ 
tact^ and, consequently, enlarged sur- 
^ces for chemical action between the air 
and the gas. 

I may now say a word as to the appli¬ 
cation. On this head, the experience of 
every practical man must satisfy him, 
that, as the forms, characters,, and objects 
of furnaces differ, so must the situation 
and adaptation of the means of admitting 
and dividing the air be also varied; and 
it is not for a patentee to describe all pos¬ 
sible modes or situations of application 
or adaptation. Again, as it is found by 
experience, that even the peculiar cha¬ 
racter of different kinds of fuel vary in 
the quantities and character of their 
gaseous formations, so will they vary as 
to the length of time required, or the 
difficulty in ejecting the requisite mixing 
or diffusion of the gas with the air. Were 
it convenient, perhaps, the most effective 
mode of introducing the air and applying 
the principle would be, by extending the 
range of apertures along the entire roof 
and sides of furnaces, and even along the 
flues. In ordinary boilers, however, this 
would interfere with the situation of the 
water. In such, therefore, we are ne¬ 
cessarily limited to the two ends of the 
ftlrnace, and to these have I hitherto re- 
commendetT the admission of the air to 
be confined in steam boilers. , 

In the case of reverberating furnaces, 
or those fur heating large iron plates, a 
greater range is available; and here the 
orifices or apertures may be placed along 
the roof and sides, as well as at both 
ends. 

As stated in my former communica¬ 
tion, the object and practical application 
of this patent is as well defined, and as 
distinguishable from others, as the Ar- 
gand gas- burner, with its numerous aper¬ 
tures, would be .from that with a single 
large jet. The only difference to be re¬ 
conciled, in comparing tbc Argand lamp 
and the Argand furnace, is, that their 
respective actions have to be reversed^ 
since it is the air which issues in a di¬ 
vided state, and by suitable apertures, to 
the body of the gas, in the latter; while 
in the former, it is the gas which issues 
in a divided state to the air—the object 
to be effected, however, being identical 
in both, namely, enlarged surface, or 
atomic contact and diffusion, to as great 
an extent, and as rapidly as possible. On 
this head, 1 need only repeat the observa¬ 


tion of Professor Brande, when he says, 
“ the effect is exactly the same, only, in 
your furnace, you invert this ordinary 
' state of things, and use a jet^f air thrown 
into an atmosphere of inflammable gas.” 

I am. Sir, &c., 

C. W. Williams. 

Liverpool, December 22,1842. 


WOOD PAVING—COL. MACKHONE’S FLYING 

STONE DRIVER—^WATERPROOF COMPOSI¬ 
TIONS—FILTRATION—LIGHTNING CON¬ 
DUCTORS, ETC. 

Sir,—In your No. 1006 there is a letter 
on yrood pavement, by “ Junius Kedivivus,” 
cogent, as arc all from him, but which re¬ 
quires a remark or two from me. He says, or 
implies, that my suggestion and remarks on 
wood pavements apoeared in 1B33, whereas, 
t the work he alludes to was only a second edi- 
<tion of that printed tn 1824. Junius'f also 
forgets to mention my plan of mere mechani¬ 
cal pressure on the subsoil, and then upon the 
wood or stones. The machine to perform 
this office in the most brief and effectual 
manner, you, Mr. Editor, have christened 
by the name of the flying stone driver;” 
and you judiciously add t^fit, whether the 
pavement be of wood or atone, lu^^plan is 
.,by far the iiio.st effective and*economical. 
In fact, any person of common sense, l^ho 
will observe and reflect, caurot but arrive 
at the intimate conviction, that all the cWJ&- » 
plicated, tedious, vastly expensive processes 
of laying gravel, broken granite, or concrete, 
under the wood or 'stones, and then grout¬ 
ing, arc utterly useless, supererogatory, and 
inconvenient, compared with my merely me-* 
chanical, cheap, and perpetually enduring 
plan, by which the pavement must necessa¬ 
rily become more dense and level the longer 
it is used. All this I have demonstrated in 
my pamphlet called “ Hints to Paviours,”* 
and ill many articles in your Magazine, par¬ 
ticularly, I think, in 1838. As many of 
• your readers of the present day may not 
havti seen iny said work or letters, I hope 
yon will allow me to reiterate-a mere outline 
of my system, and p*atent machine. I 
construct a square or circular horizontal 
frame of wood, six or eight feet diameter, 
mounted upon four or more castor wheels, 
which turn in every direction. Upon this 
frame are mounted td^o upright square spars, 
exactly like those of a pile driver, but only 
ten feet high, or less. At the top of these 
spar guides is a grooi'ed pulley wheel, at 
least a foot in diameter, over which passes 
a rope, to the lower end of which is attached 
a block of wood strongly hooped with iron, 
similar to a butcher’s large block, which 
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may be either square or^round. In the 
centre of the basement frame is a hole for 
theHilock to fall through. Six or eight men 
standing rmind the circumfererioe of thq 
stage, simulflneously pull up the weighty 
block by os many ropes attached to the top 
of the main one, then suddenly letting go, 
the block foils witli a great momentum on 
the substratum to be compressed, and after¬ 
wards on stone or wooden pavement. 
After two such powerful eompressioiis, it 
must be passing strange indeed if a perfectly 
level surface is not preserved, maugre the 
rolling of the heaviest wagons; but should 
any inequalities appear, the proMerhnees 
alone must be attacked by ray machine, and 
there is your pavement fixed for ever. In 
the case of Iiaving to take up any pArt to 
lay water or gas pipes, the machine will, in 
a few strokes, restore it to an ccjhal density 
witli the rest. A watering cart will indi¬ 
cate the least protubefances to be knocked 
doypi.* Ollb of my declared and obviou^ 
objects has been economy, in making a per¬ 
fect pavement with the stones already in 
use. But the paviours have, for years past, 
been persuading the lieges to liave new stones, 
and larger and larger, which, iiotwitlfttand- 
ing all the fuss of gravel, then granite, then 
compost, then grouting, have produced pave- 
mentsefh ChdkifsNe, the Strand, Holbom, 
Oxford-strget, which, after a few days, 
became as even as the surface of the Thamdl 
in a gale of wind! But then— hurra!—the 
jilt* has ha^Eo be done over again in a few 
months, besidtib the constant picking up of 
holes, &C. Junius” recommends the wood¬ 
en blocks to be lud e* an angle of 45°. I 
do not see the utility of that. Square blocks 
are more simple and cheap. * The* grooves ‘ 
cut on the beads can only serve as deposits 
for wet and mud. The surface grouting 
when set, must soon be reduced to powder, 
whether between wood or stone, by the, 
vibratiotf of the carriage wheels. In 1824, 
in writing op wood pavements, 1 recom¬ 
mended Wt coal tar to be poured over tlie 
surface when dry. I leave you, Mr. Editor^ 
and yonr readers, to reflect on this.* But 
durainlUy is* perhaps, no object vfith the 
paviours. It would require a jumphlet to 
point out the egregious errors of the present 
and past systems of paving; so I must be 
content with these brief and disjointed re¬ 
marks, which, notwithstanding the import¬ 
ance of good, cheap street paving, will, I 
know, be no more attended to by the paving 
and paying people than they have been during 
the last eighteen years. 

In your last Number I read a letter of 
your intelligent and benevolent correspond¬ 
ent Mr. Wm. Baddeley, in which he kindly 
eulogises my cheap mode of preserving boots 
and shoes, and keeping out the wet. He 


also'mentions'^anV‘improved” metliod of 
applying my simple waterproof composition, 
thought of by your agent at Ilamburghf^that 
is, of pouring the hot melted composition 
into the inside of the boot, (to. I have 
apjilied that method to my own boots and 
shoes for the last thirty years; but when 
I have ventured to do so by the boots and 
shoes of iqy wife and children, they have 
made an outcry about its soiling their stock¬ 
ings, and resisted my toucliiiig them at all. 
But I would beg Mr. Baddeley to remember 
that a very important part of a boot’s con¬ 
struction is the extemaf sewing of the sole 
to the welt, and there it is that an abundant 
application of the hut composition is to be 
poured in. If a bright polish is desirable 
immediately, a solution of bees’-wax in 
spirits of turpentine, subsequently applied 
externally, and suffered to dry for a day or 
too, will provide it. Whilst shooting or 
Inhing in the Pontine marshes, and the other 
tnaremme, or sita side marshes, of the Medi¬ 
terranean, we use ” swamp boots,” which 
draw up to the fork” of the thighs. The 
shooters, and fishers, and sportsmen there, 
grease them with lard. So did 1; but I 
soon found that this coating became rancid, 
and rutted both the leather and the sewing. 
Hence, in 1^07, I added the powerful anti¬ 
septics, rosin and wax, and found a vast 
difference in all the results. I often stop to 
advise labourers in the streets to keep tl^r 
feet dry, nnd make their shoes endure thrice 
the usual time by so cheap an application. 
Manyimany such have subsequently thanked 
me. Three pairs of boots properly so treat¬ 
ed, have lasted me five years. 

Mr. Baddeley is quite correct in his state¬ 
ment of the power of a small admixture of 
rosin with the oil, preventing the oxidation 
of the brass or copper works of machines to 
which it is applied. Several engineers have 
adopted this my suggestion many years ago, 
and found it to answer. 

Mr. Baddeley humanely and kindly asks 
why the wood paving gentlemen do not pre¬ 
sent me with some sum of money in con¬ 
sideration of my older and continued advo¬ 
cacy of wood paving ? Alas! I have told 
them how I could lay down their pave¬ 
ments-at one-fourth of what they now cost. 
But the sequel is, nothing! The stone 
paviours say that, without the continual 
renewal of the pavements, and the new 
stones, their ” occupation’s gone.” They 
will not see that their contracts for ” keeping 
in repair” could, by my means, be fulfilled 
at one-tenth or less of the cost of digging 
up, relaying, &c. 

To return, for a line or two, to my sim¬ 
ple application to boots and shcAs, I must 
state timt, when, about two years ago, I fell 
into want through the suicide of my last 
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steam carriage company, I felt anxious to 
obtain <my employment. I knew that I could 
do '^ood service at Woolwich; but how to 
obtain any patronage or introduction ? So 
I wrote to Lord Hill, offering to render all 
the shoes and boots of the army, or any 
part of it, waterproof, and thrice as durable, 
at twopence a pair. I also proposed to 
render any portion of the papade bdiind 
the Horse Guards, whereon the troops tramp 
ii the wet in rainy weather, as dry and hard 
as a marble pavement, at twopence a yard 
square, by merdy pouring over it, when 
dry, hot coal tar, as I had done to the gar¬ 
den walks of Mr. J. R. Bell, at Dlackheath, 
in 1816, and which endure to this day,—^the 
prototype of all bituminoug roads. " Lord 
Hill presents bis compliments to Colonel 
Macerone,but cannot give him any employ¬ 
ment !’' Here you see, Jdr. Baddeley, was 
a stopper to my waterproofing proposal, and 
to my twenty-seven years old-bituminous ^ 
surface. A Frenchman named Polonceau ' 
immediately obtained a contract to treat the 
paths along Whitehall and Parliament-street 
with the same bituminous application, at ten 
times the price which I had proposed to 
Lord Hill. 

Now I have my pen in my hand, a word 
on the filtration of water, whjch subject has 
lately been much mooted in tlie Mechanica* 
Magazine, and otlier periodicals. 1 do not 
understand, from all that 1 have read, that 
any filtration is thought of, but that of free¬ 
ing the water from all impurities which are 
ntechanicallg suspended in it; sua'i as is 
well perfonned by sandstone filters called 
** dripstones.” Now' it is of the utmost 
Impcrtonce that the benevolent men who 
advocate the filtration of our filthy, putrid 
Thames water, should seriously bear in 
mind, that mere mechanical filtration and 
chemical filtration are very different things. 
Any lalt, or other substance perfectly sola•^ 
blc in water—for example, salt or white 
sugar—will pass through the dripstone filter 
as well as thu purest water. But not so 
with the chemical filter, of which 1 will givq 
an instance. 

My friend Giovanni Dali’ Armi, who in¬ 
troduced into Italy and France the art of 
lithography, in 1806 or 1807, constructed, 
in 1808, a chemical filter, composed of a 
cask with a perforated diaphragm, over which 
was laid a tmek stratum of pounded charcoal, 
and over that a layer of sand; then broken 
bricks, then a large sponge, or thick hair¬ 
cloth. On the 27th of September, 1813, I 
attended an experiment made at the hop- 
])ital called “ l)egli Incurabili,*' at Naples. 
In this place there were several stone cisterns 
to madbrate skeletons, so as to dean the 
bones. Each cistern contained two or three 
skeletons, and the water had become brown 


and putrid. The investigating party con- 
risted of the celebrated physidon Cotngno, 
Bruno di Amantea, Angelo della Leonessa, 
t Sementini, the Prince Colonniif, the Duke 
of Vassano Serra, and my'co-pupil Don 
Michdino Serra. A portion of the foetid 
water was put into the charcoal filter of 
Dali’ Armi, and, after it had passed through 
it, the entire party sipped it from a goblet, 
in wliich it was as clear as crysf’al, and equal 
in taste to the best spring water. Wring the 
flatness whidi generally b^ongs to filtered 
water, from the deprivation of the air it 
previously hdd in solution. 

Lightning conductors have recmtly been 
brought into notice because of the injury 
to St. Martin’s church steeple, and the 
ignition of two ships by the electric fluid. 
On this subject 1 really do not know what 
to say. If people have not listened to the 
demonstrations and warnings of the great 
Benjamin Franklin! how can I expect that 
my feeble voice, repeated and Ve'-ediofd as 
it may be, will ever be heeded ? But, as 
” facts are stubborn things,” 1 will mention 
one or two for the consideration of your 
intellectual readers. When 1 happened to 
be at Rome in 1811,1 found that St. Peter’s 
Church, isolated in a vast plain, was very 
frequently struck by lightning, during the 
thunder storms which afe sb fieqdleut there 
in November and December., I was ac- 
' quainted witli General Miolis, the imperial 
governor of Rome, with tiie Norvince 

de Monbreton, minister of police; M. ]^r- ., 
bin Janson, inspector of the museums, &c., 
and induced them to fom themselves into 
a committee of investigation. 1 had seen 
how tlic copper ball had been riddled by the 
lightning, and several great stone steps dis.- 
located and cast abroad. The process of 
these electrical actions induced the French 
authorities of Rome to place conductors all 
over the church; one fifteen feet above the 
cross, witli a point of pure gold, ^d others^ 
at every angle of the edifiqe. Tliey were 
all above an inch in diameter, and supported 
, by perforated pieces of marble let into the 
Nraljs. It is a great increase of efiicacy in 
lightering conductors for thepa to have their 
summits germinate in onany points instead 
of one. Such will generally draw off the 
electric fluid quite silentiy, without any dis¬ 
charge or perceptible corruscation. If a 
branch of heath, broom, or a comnron birch 
broom, be approximated to the most power¬ 
ful and fully charged electric machine, all 
the electric fluid will be drawn off quite 
imperceptibly. Thus it is that the cypress, 
the laurel, and some other trees, have been 
deemed ” sacred,” and lightning-proof, by 
the ancients, because their innumerable sharp 
pointed leaves prevent any electric dis- 
cWgc. Electricity is the main supporter 



THE IHVBNTION OV STEAM DBEDCUNG. 


601 


of vegetable life; in some cases, 1 am con> 
▼inced Out it is the only one; whereas, in 
8ome*of the lower orders, such as the Fhra* 
siti and the it seems to be less needed. • 

In the lower orders’' I do not include*the 
Grammime, which, I could show, are highly 
affected by the electrical state of the atmo¬ 
sphere. But this disquisition is not to my 
present purpose, and would lead me to a 
great length mf disquisition, which I shall 
detail in my coqjtinuation (if 1 live) of the 
Electrical Theory of the ITniverse,” three 
papers on which appeared long ago in your 
Omni* important miscdlany. 

I have the honour to be, Sir, 

Your obedient serjrant, 

F. Ma.ceromj^ 

F.S. Tubes form better conductors than 
solid bars, because they have tw<s surfoces. 
The conductors in this country are not one- 
tenth of the proper size.^ Ships should have 
chains {uroggg^ing down the shrouds into the • 
wateA 


THE IKTENTIOM OB STEAM DBEDOINa, 
AED THE I.ATB BICHABO TBEVE* 
THICK. 

Sir,—As considerable doubt still bangs 
over thA firsff application of steam to 
dredging purposes, 1 send you a few 
paMiculars which will throw some light* 
upon the sh^ which the celebrated Ri- 
• enfrd Trevethick had in this work. 

These particulirs, it must be admitted, 

‘ are not so satisfactory as could be wish¬ 
ed ; but, considering the obscurity which 
is thrown round the origin of this^inven- 
^ion by all the writers in the Kncyclopoe- 
dias and other standard works, any con¬ 
tribution to the yery scanty information 
which is already published on the subject 
will, 1 think, be interesting to your read- 
*er8. The particulars I have to furnish 
are contained in the following extracts 
from a letter written by Mr. Edward. 

of Igtham, in Kent, who was M 
many years tbe principal manager bf the 
extensive dredging operations earried on 
^ the late John Hughes, in the river 
l^ames, for the Corporation of the 
Trinity House, the East and West India 
Dock Companies, aijjd other public bo- 
. dies. 1 am your obedient servant. 

Am Emquibeb. 

Extract from Mr, Bigg't Letter. 

In the year 1806, 1 erected a steam Sn- 
gine on board the ballast lighter Brunewiekf 
burden 60 tons, for Messrs. Hughes, Bough, 
and Mins, whidi was employed to deepen 
the river Thames, at the East India Moor¬ 


ings, Blackwall; and in the early part' of 
1807, my late friend, Mr. Rieha^ T^e- 
thick, came on board and looked at tbe ma¬ 
chine, and was afterwards engaged by 
Messrs. Hughes to erect a dredging engine 
on board the Blazer gun-brig, a vessel about 
five-times the burden of &e Brunzwielt, 
When it was finished, or, as it was then 
thought to be, Mr. Hughes, the late Mr. D. 
Vanx, engineer of the City Canal, and Mr. 
Mills, came to me on board the Brunswick, 
at the East India moorings, and informed 
me that the Blazer dredgjng engine was de¬ 
fective in some parts of its machinery, as it 
could not perform the work it was intended 
to do. T^y then wished me to go on board 
the Blazer and examine it, but I strongly 
objected, saying, I did not like to interfere 
with any other person’s business; Mr • 
Hughes then said uut if I would not go on 
board to see what was wrong, the vessel 
must be put into Perry and Wells’ dock, as 
it was a great expense to keep her on the 
river with two sets of men, when she was 
scarcely doing any work. Mr. Hughes tlien 
showed me a calculation of the expense of 
the Blazer dredging engine, and pressed 
me very much to go on hoard and make the 
necessary Alterations, and I then complied 
with his request. The Blazer was after that 
time employed in finishing Mr. Hughes’ 
work at the East India moorings, and after¬ 
wards for raising gravel near Westminster 
Bridge, at the entrance to the docks, and at 
various other places in the river. 

” Mf. Trevethick was also engaged by 
Messrs. Hughes at the same time, to erect 
a dredging machine on board the Plymouth 
. bomb brig, lying at Limehousc Hole; but 
when they found the Blazer engine defec¬ 
tive, they requested me to go on board the 
Plymouth, and make a report to them on 
the subject, frUch 1 did; and then the boiler, 
• engine, framing, &c., were taken out of (he 
vessel immediately. Messrs. Hunter and 
English, of Bow, were th<^ employed to 
erect a dredging machine on board the 
Plymouth, which vessel was first set to work 
to good effect, atWoolwidi Dockyard. 

” If my late friend Mr. Richard IVeve- 
thick, were now alive, he would, I know, 
assent to every word I have written on this 
subject. For several years before Mr. IVe- 
vethick left England to go to Soutii America, 
we were very friendly indeed; he frequently 
coming to the works where I was engaged, 
and whenever 1 could spare time 1 used to 
spend a day very pleasantly with him in 
London; he pressed me very much to go 
with him to South America. 

" Mr. Ttevethick was a very reajy clever 
mechania; he died a few years ago at Dart- 
ford, in Kent, 13 miles from this place. 
TlielateMr. Rennie, and the late James 
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Watt, came cm board the Bruntmek in 
1^07, and they afterwards built a dredging 
engitie for tlie fens in Lincolnshire.” 


MR. dredge’s system OF BVILDINO SUS¬ 
PENSION BRIDGES. 

Sir,—I am particularly obliged to you 
tor the able vindication of my claims in your 
notice last week of Professor Moseley’s 
” Mechanical Principles of Engineering and 
Architecture,” the more so, as but for that, 

I might not have ^nown there had been any 
occasion for it, not having seen the work it¬ 
self. Your remarks may probably seem to 
render any thing from me uimecessary; yet, 
nevertheless, 1 will venture to say a few 
words, for which, perhaps, you will allow a 
space in your Journal. As I am still without 
the advantage of having seen the Professor’s 
work, all my present information must be, 
considered derived from your review. 

From this, it appears that Mr. Moseley 
” has demonstrated that it is false in principle 
to have a uniform section of iron for the 
chains of a suspension bridge, and that if it 
is required to build a bjridge of uniform 
strcngtii, and therefore, with the greatest 
economy of material, the area of the section 
of the chains should increase from the lowest 
point towards the main points of suspension.” 
It also appears, that the Professor is very 
particular in pointing out in his Preface, 
that this beautifully simple principle is in¬ 
troduced the first time. R 

As far as his demonstration of the fallacy 
of the old principle of suspension goes, I 
tliank him for the trouble he has taken; be¬ 
cause, just so tar as his formulse are correct, 
just so much is he assisting me in establish¬ 
ing my views on the subject. But, he may 
rest assured, he will find very few, if any 
persons ready to give him that credit he so 
anxiously seeks, for introducing a principle 
which was mooted and made public before 
his book was*written, or indeed ''thought 
of;” for, notwithstanding the Professor’s < 
assertion in his Preface, 1 deny that he has 
the slightest claim to any merit for that 
which I alone invcitteil and introduced. I 
do not suppose that Mr. Moseley wishes his 
readers to think him the inventor of the prin¬ 
ciple he describes : I therefore request, and 
in common fairness have a right to expect, 
that he will state whether or not he has ever 
seen this principle of suspension carried out 
in practice, or any description of it, but 
such as has come either directly or indirectly 
from me ? Or whether he thinks the vary¬ 
ing seqllton of the chains, and the use of the 
oblique rods, were ever thought until 1 
put them in practice across the Avon, at 
Bath ? If he can trace his information to 


other sources than myself, I will thank him 
to do so. If he cannot, why then, as a ne¬ 
cessary consequence, I being a stranger to 
Mr. M., must have made the bubject public 
before it could have come to his knowledge. 

There is another point I shall just notice. 
The note, runs thus 

” This variation of the section of the chains 
is exhibited in a suspension bridge recently 
invented by Mr. Dredge, and appears to 
constitute the whole m&rit qfhis invention.** 

The careful reader will at once perceive 
that Professor Moseley here allows my in¬ 
vention to be all he before demonstrates to 
be so beautiful and essential in suspension 
bridges; but he will also see that he does it 
with a bad grace, wishing to conceal the 
merit of the inventor as much as possible 
from the . observation of his readers. I will 
nut attempt, for 1 cannot divine his reason 
for such conduct, unless it is to arrogate to 
himself, by borrowing and building: on other 
men’s ideas, a merit that is *not hisu own. 
But of this meanness, without sufficient 
cause, I would not willingly accuse any man, 
nor will I Mr. Moseley until I have seen his 
work. 

Bbfore I concluiic, I beg to inform Mr. 
Moseley, however, that the tapering the 
suspension chains is not the only merit I 
claim for my invention^ So far Itfbm that 
being the case, a variation in the section of 
the chains is merely a consequence of <that 
part in which the chief merit lies. What I 
allude to is the arranging of the suspeuiving i 
rods, which I place in an dolique instead of 
a vertical direction, with respect to the hori¬ 
zon. This it is wMch has all along bothered 
so many of t^e mathematicians and engineers, 
and this it is alone which allows me to tape.' 
the chains of a suspension bridge to the 
extent I propose, and have carried out so 
repeatedly in practice. If Mr. Moseley has 
not taken the effect of these irods into his 
calculations, 1 fear 1 shall not r^eive that, 
assistance from the Professor’s labours I at 
first calculated upon. 

Let me request of Mr. Moseley to come 
Yorward and establish the position he has 
takeif in his work, and, by. so doing, dis¬ 
prove mine; and 1 hope he will have a 
sufficient regard for hu reputation as a man 
of science to clear it from all appearance of 
the stigma which the borrowing of another’s 
ideas, without a sufficient acknowledgment, 
would infallibly cost^ipon it. 

I am, your obedient humble servant, 

J. Dredge. 

*[We regret the warmth with which Mr. 
Dredge expresses himself; but, at the same 
time, we cannot.but feel that it has its ex¬ 
cuse. Professor Moseley will no.Aoubt do 
what is right in the matter,—'E d. M. M.] 
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APPLICATION OP WIBB-BOPE AS A LIOHT- 

NINO CONDUCTOR—MH. ROBERTS IN 

RR^LT to MR. HILL. 

Sir,—In gCQtlemanly society it is (^ot 
tolerated for one individual to say to another, 

Sir, I charge you with stating a falsehood; 
I know there may he proofs you are correct 
in your statement, but it suits my purpose 
to maintain that what you assert is not true, 
and I will therefore not take the trouble to 
search for proofs of your correctness, and 
my misstatements.” This, in effect, is Mr. 
Hill's letter of the 12th. What the practice 
may be amongst his intimates I know not, 
and have no wish to know. 

Your readers will find in the Report of 
the Committee on Lightning Conductiys, 
which sat in 18.‘i9, sufficient proofs that 1 am 
known to the Lords Cominis8ion<irs of the 
Admiralty, and that the plan now claimed 
by Mr. IIill, for Mr. Sinith, is indisputably 
mine, 

I am fortunately too much occupied with 
matters of importance to lose time in further 
discussion with Mr. Hill. 

Yours, fkc., 

Marttn Roubri;^. 

[Wc have referred to the Parliamcatary 
Report on Lightning Conductors, mention¬ 
ed by MA Rob<ft'ts,*and see in it sufficient 
to induce u%to regret extremely tliat our 
colivnns should liave been made the me- > 
dium of tli e de preciatory observations of 
,wh^ he vef^ustly complains. It is es¬ 
tablished by the* documentiiry evidence at¬ 
tached to that report, that Mr. Roberts 
proposed the applicatiojp of wire rope as a 
lightning conductor, in a paper reaid before 
Ibc Electrical Society, on the 2)th of June, 
1837—that he brought this plan most point¬ 
edly under the attention of the Admiralty 
in May, 1839—and that, when a royal com¬ 
mission was subsequently nominated to en¬ 
quire into%he subject, he was applied to by 
wem for his qdvicc upon it, and gave it 
frankly and unreservedly. Of Mr. Smith, 
all this while, we see no trace. The truth , 
is, that Mr. Smith’s merit consists sojjsly' 
in latterly supplying, as a manufacturer, 
the wire rope which.Mr. Roberts Jirst sug¬ 
gested should be applied to the purposes of 
deolrical conduction; and as there seems 
now every appearance that wire rope con¬ 
ductors will ue those universally preferred, 
we trust Mr. Roberts «vill not go without 
his reward.—En. M. M.] 


THE “magician” STBAMER. 

We have lieen favoured with the follow¬ 
ing details of the experiments made with 


this vessel, alluded to in our brief notice of 
the 10th instant. 

The experiments were made on the 16tii, 

17th, and 18th of Noveralier. The vessel 
left Woolwich about 10 o’clock a.m. on the 
16th, and in about half an hour afterwards 
passed the Rhadamantku», which had left 
Woolwich at 9 o’clock. At about half-past 
11 o'clock sRe stopped for a few minutes at 
Grave.scnd, and then proceeded, with a strong 
breeze ahead and adverse tide, and at a 
quarter-past 1 o’clock passed the Nnre-light 
vessel; arrived at Ramsgate 25 minutes past 
4 o’clock, wlien the weather was su severe 
that none of the Loudon steam-vessels ar¬ 
rived during the course of the day. The 
weather continued so lioistorous on the 17th 
that the Widgeon steam-vessel was under 
the necessity of putting into Ramsgate har¬ 
bour at an early hdhr for shelter. The Ma¬ 
gician^ however, left Ramsgate shortly after 
11 o’clock A.M., the wind blowing at the 
time a strong breeze from the eastward, and 
at .IS minutes post 12 o’clock passed Dover 
Pier, with a very heavy sea running. At 
24 minutes past 1 o’clock, when opposite 
Folkstonc, she put buck for Ramsgate, where 
she arrived at 44 minutes past 3 o’clock. 

On the J.8th the Magician left Ramsgate 
at 17 minutes* pa.st 10 o’clock a.m., with 
flood tide, and at 14 raiimtc‘8 ]>a8t 3 o’clock 
p.M. arrived off Woolwich. The average 
speed of the engines from Ramsgate to Wool¬ 
wich was 35^ revoluticns per minute, length 
of strokfs 3 feet 6 inches, height of steam 
gauge 7 inches, height of barometer 28^ 
inches. The boilers are constructed on the 
tubular principle, very small, and generate 
«t(»m well. I’he consumption of coal was 
about 6 lbs. per horse jiower per hour, and 
the vessel was found to be extremely easy 
and dry in a heavy sea. The average speed 
of the vessel from Ramsgate to Woolwich, 
Ihe distance being estimated at 85 miles, in 
five hours, was rciual to 14 knots, or neven- 
teen statute miles, per hour H ! 

We must not forget to add, that the 
Magician is fitted wi4;h a condensing appa¬ 
ratus on the plan of Mr. Howard. 

ABSTRACTS OF SPECIPICATIONS OF KNULISH 
PATENTS RBCBNTLY ENROLLED. 

John James Ragoalt, of Shbffiblo, 
SBAL-KNORAyER,/op Certain improvements 
in making tnetalHc dies and .plates for 
stmnping, pressing, and embossing. Patent 
dated January 22, 1842. 

A mould of the design to be embosised is 
first to be obtained in bas-relief, froy^ whidi 
a sulphoTflcast in alto* relievo is to be taken. 

A reverse mould, caUed a “ hub, or sinker.” 
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ia then taken firom the aulphnr cat-;, of abrnt 
tljgthickneaa of an eighth of an i.ich, which 
foma the matrix of the die required. A 
ateel plate ia next made red«hot, on which r 
the hub or ainker ia placed* and* by repeated 
blows, the steel is pressed into all parts of 
the matrix; so that, on cooling, the steel 
plate exhibits a correct fac^aimile, in relief, 
of the required design. The die thus pro¬ 
duced requires to be deaned off, technically 
called ** got up,** and ia tiien soldered to a 
bed of cast-iron. Instead of a steel plate, 
annealed malleablp iron may be used. 

The dums are, 1. To the producing from 
flat plates of sted, or other metds, the subject 
ofarequired die by the meansaboTedescribed. 

2. To casting the said subjects from a 
matrix, and afterwards treating such metals 
aa above described. 

3. To the attaching such stamped dies to 
cast-iron blocks by means of solder. 

RiCHann Bbari), of Earl-strbbt, , 
Blackfriars, Gbrti.eman, for improve¬ 
ment* in the meant of obtaining likeneues 
and repretentatione ^ nature, and of other 
otgeei*. Patent dated March 10, 1842. 

Mr. Beard's improvements consist in co¬ 
louring the pictures obtained by the Da- 
gnerreot 3 rpe process. After a picture has 
been obtained, a tracing of it is made upon 
glass, and from this copy on glass as many 
other copies are taken in tradng-paper as , 
there are different colours intended to be 
used. From the tracing appropriated to 
each colour tliose parts are cut out which 
are to be represented of that colour* so that, 
when superposed on the face of the picture, 
it covers all but those places where the co¬ 
lour is to be applied, (exactly in the samq 
way as in stencilling.) The colours are ap¬ 
plied in the state of an impalpable powder, 
mixed with just as much gum arabic or isin¬ 
glass as suffices, when thd colours are 
breathed upon, or otherwise gently heated', 
to flx the colours. 

Alfrbd {bffery, of Lloyd-strebt, 
Pbntonyillb, Gentleman, for a new 
method of preparing matte, ipare, and other '■ 
wood, for ehip-btdldmg and other puepotee. 
Patent dated April 15, 1842. 

This method consists in the application of 
a composition or glue for joining wood, 
which is stated to possess the advantages of 
being insoluble in water, and being more 
elastic.than any glue heretofore in use. 
'When a very elastic glue is desired, the pa¬ 
tentee dissolves 1 lb. of caoutdiouc in 4 gal¬ 
lons of crude naphtha, frequently stirring 
the solution, untu the caoutchouc is weU 
dissolved, whidi will be in about ten or 
twdve<days; to this is added gum or shellac, 
in the proportion of two partW'to one of 
the naphtha. The composition is then put 


into an iron vessel, to which heat is ap¬ 
plied, and well stured until all the ingre¬ 
dients have become thoroughly amalgaiflated; 
it is then drawn off, by meana'of a tap, on 
to'slabs, and allowed to cool, after which it 
is cut into pieces, ready for use. When a 
less elastic glue is required, it is composed 
of 1 part of naphtha and 2 parts of gum or 
shellac. Previous to using, the glue must 
be heated in an iron pot to 250" Fahr., care 
bring taken that the sur^ces about to be 
joined are perfectly dry. 

The claim is to the use or application, in 
preparing masts, spars, and other wood for 
ship-building and other purposes, of a glue 
insoluble in water, and more elastic than the 
glue in ordinary use. 

Marc Carlotti, of Littlb Argylb- 

STREET, plBOENT-STRBET, GENTLEMAN,^Or 
certain improfoement* in the conttruct^ 
and manufacture gf booit, haf-boott, thoes, 
clogt, and golothet. Patent ^te^April 8, 
1842. r 

Wooden soles are introduced between the 
outer sole and lining of the boot, which are 
calculated to protect the feet from wet, and 
to effect a saving in the wear and tear. 

The improvements in clogs and goloshes 
consist in substituting springs /or the ancle- 
straps now used. 

George Howe, or MANcnBS'^ti, Gen¬ 
tleman, for certain ingirovettienit in ma¬ 
chinery or apparatue far tweeping* and 
cleaning chimneye and fiuea,^ Patent dated 
May 9, 1842. , « •> 

Two methods of riiimhey-sweeping are 
described. The first consists in effecting 
tiic operation by^eans of a brush and 
chain; the ^ain passing over a pulley fixed 
at the top of the chimney, and being attach¬ 
ed by its two ends to two small windlasses 
in the fire-place, upon and from which it is 
alternately wound and unwound. The second 
method consists in bringing doyrn the soot 
in a riiimney by means of a sudden concn%. 
sion of the air within it, wh:ch is to be ef¬ 
fected by ** hermetically sealing ** the fire¬ 
place, inserting a cylinder and piston, Ac. 

Games Anthony Emslie, of Newcastle- 
on-T^ne, C.E.,ybr certain improvementt in 
pumpt. tfPatent dated'June 9, 1842. 

I^ese improvements relate chiefly to the 
class of pumps employed for the raising of 
water from mines, through the agency of 
steam power. The patentee supposes* the 
case of water beiffg raised from a depth 
of seventy-five feet. He first takes 
' a length of tubing, to the extent say of 
twenty-five feet. Upon the top of this 
tubing, he places a box, of dimensions suita¬ 
ble to the quantity of water to be delivered 
at each.stroke, which box is fitted with 
three valves; one valve bring at the head of 
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the tabe, for presenting fhe'water from re- 
tomiqg, at the time the second or deUsering 
▼else is opca; and the third salve being 
made of a mating substance, with a rod 
attached to it, so that, as the water rises in 
the water box, it may become elevated there¬ 
by, and prevent the water rising in the air 
tube. From the water reservoir, another 
length of water tubing, similar to the first, 
ascends to a second box, which is fitted up 
in all respects similar to the former. The 
air tube passes through or round the reser¬ 
voir, and round the water box, into a second 
air tube ascending from the second water 
box. A third length of water tubing ascends 
from the reservoir last mentipned, and 
at its head a water box, fitted up in idl «e- 
spects similar to the boxes before described, 
with this exception—namely, thtft instead 
of having a reservoir, a spout is attached for 
carrying and delivering ^ water in the di¬ 
rection ^syMsed. A small 'branch pipe, 
from ^he third water box, forms a junction 
with the air tube below the cylinder; so 
that, on the elevation of the piston in the 
cylinder, caused by the vacuum created 
under the piston in the steam cylinder,.^d 
also by the pressure of the atmosphere, in 
. excess of tbs' pressure required to support 
the coliypiD of wateg, in one lift, the air in 
all the boxes is thereby acted upon, and re¬ 
moved into tffe air tubes and cylinder; and 
water, or other liquid, takes the place of the 
air xemoved MRi the boxes. The theory of 
*the‘1iction of tiiig portion of the stroke of 
the engine, is stated to be founded upon the 
well known law of the pressure of fluids. 
Thus, assuming the pressure of the atmo- 
rohere to be 15 lbs. per square indi, and 
that this pressure will support in taeuo 
a column of water of nearly tiiirty-four 
feet in height, it follows that if the 
height of the column be fixed at twenty- 
five feet sor thereabouts, there will be, 
Rn tiie head thereof, a surplus pressure 
of about 4^ Ibd! on the square inch, which 
is sufficient, taking all the lifts together, 
to overcome the friction of this portion 
of tile stroke of the engine. The remiSn- 
ing portion of the.stroke—that is, the 
downward stroke of the piston, or (be stroke 
for delivering the water—is produced by 
admitting steam, at or about the atmo¬ 
spheric pressure, into the cylinder, under 
the piston, by the steaiR^ort, which, causing 
the piston to descend in the air cylinder, 
restores to the surftce of the water, in each. 
of the water boxes, a pressnre equal to that 
of the atmosphere; the effect of which is, 
owing to the tendency of the water to gra¬ 
vitate, that the wiater is cyected ht the deli¬ 
very valve as before mentioned. A pipe is 
r .-nnected from the waste port of the steam 


cylinder, to the top of the cylinder, through 
which pipe, on reversing the valves,tfllte 
^ steam flows, and is act^ upon, and con- 
' densed by, a jet of water from a rose, and 
on the piston attaining the summit of its 
stroke, ejected at the port into the tube 
fitted with a water-tight valve. The cylin¬ 
ders are connected at their tops by a pipe, 
which keeps on the surface of each piston an 
equal amount of pressure, the cubical con¬ 
tents of each of the cylinders being, at least, 
equal to the cubical contents of the whole of 
the water boxes employed^ The pistons are 
fitted with rods attachetl to a working beam, 
having parallel motions at either end, from 
which beam the valves may be worked by 
means of toppits. The steam port is con¬ 
nected with a steam boiler, proposed to be 
worked at high pressure, so that the steam 
may be wire drawn, and enter the cylinder 
at a low degree of elasticity. In starting 
this apparatus, it is first necess 8 U 7 , by means 
of an air pump, which can be applied to each 
of the water boxes in succession, to exhaust 
the air from ali the water boxes that the 
water may rise therein, the admission of the 
steam in the cylinder under the piston, 
causing the^scent of the water in the boxes, 
and timreby obtoining the first portion of the 
stroke, when its condensation, producing a 
vacuum in the cylinder, the air returns from 
the boxes, in consequence of the surplus at¬ 
mospheric pressure, and performs the re¬ 
maining portion of the stroke. The engine 
might ^o be started by filling the reservoirs 
and valve boxes with water, and employing 
steam at a somewhat higher pressure,, till the 
whole of the water tubing was filled witli 
■water. 

** Cfotm.—In the invention of this appa¬ 
ratus, 1 do not limit myself to any size or 
form of tube, .either longitudinally or trans¬ 
versely, nor to any particnlar dimensions or 
rorms of valves, boxes, cylinders, rods, or 
other partSLi nor do I confine myself to the 
precise figures or shapes, as the same may 
be varied as found requisite; nor to the use 
of any particular metal, or other material, 
for tite construction thereof respectively; 
nor to any certain number of lifts between 
the well and the cylinders, nor to the exelu- 
sive use of steam. 1 do not claim, as my 
invention, the raising of water without its 
entering the working barrels of pumps, 
neither do I claim the invention of rainng 
water by means of a series of lifts, by means 
of dr-tight tanks or cisterns. But I do 
claim the principle of the general arrange¬ 
ment and adaptation of the machinery de¬ 
scribed, and the peculiar application of the 
sources of its action, as set forth*in the 
above stat&nenC thereof; and as the genecal 
arrangement, or some portion of it above 
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dMOtibed, Nitlumt the steam cylinder and its 
a^pQi^tenancesi tinder some circumstances, 
may be worked with advantage by water, 
manual, or other power, I also claim for my 
invention, or any portion or portions thereof, 
the use or application of such power, or as 
many powers, as can be so applied.’' 

Hbnuy Bbvley, of Dubinin, Licbw- 
VIATB ApOTUBCABY AND CHBMlST,^r an 
imprwed ehalybeate water. Patent dated 
June 2a, 1842. 

Iron, as is well known, is already exten* 
sively used for medicinal purposes, prepared 
either according to the directions contained 
in pharmaceutical works, or according to 
the extemporaneous prescriptions of medical 
practitioners, or as it exists in natural cha> 
lybeate waters. But of the artificial prepa¬ 
rations of iron in common u.so, some are 
liable to rapid decomposition, and are con¬ 
sequently of varying and uncertain strength, 
while others are insoluble till they meet with 
an acid in the stomach, and therefore act 
with more or less efficacy, according to the 
quontitj* of that acid. Some, again, arc, 
from their irritant properties, liable to dis¬ 
order the stomach, while most arc nauseoiw 
to the taete. Tlie natural watery especially 
characterised as chalybeattni,. are also very 
generally subject to speedy decomposition, 
so that, though drank with advantage by 
invalids at the 8ource.s, they can seldom be 
transmitted as an article of commerce to 
distant parts, without having their efficacy 
impaired by transport or keeping. ^A con¬ 
sideration of these circumstances has led to 
the composition of the improved chalybeate 
water, which is the subject of tlic present 
patent; and which, judging from numerous* 
testimonials tlmt we have seen from the 
highest medical and chemical authorities of 
London, as well as Dublin, is likely to prove 
•very extensively useful. Mr. Bewley’s cha-, 
lybeate is particularly distinguished from all 
others in this, that it contains tha iron in a 
state of eompltfe tolution, so that there is no 
obstacle whatever to its ready absorption, 
it exerts a tonic yet mild effect on the sys¬ 
tem, and is rendered, by* combination with 
carbonic acid gas, as highly effervescent, as 
the best natural chalybeate waters, and more 
ad than tlio great majority of them. The 
manner in which this improved chalybeate 
water is prepared, is described to be as fol¬ 
lows. ** 1 dissolve in a mixture of about 
10 pints of water, and .*14 oz. by weight of 
good commercial sulphuric acid of the spe¬ 
cific gravity of 1*840, or thereabouts, (the 
said mixture being contained in a stone¬ 
ware or porcelain basin or capsule, or other 
oOUvordBnt vessel, set in a sand bath), one 
pound of the crystolized sulphalS of iron, 
such as is sold by manufacturing chemists 


for medicinal purposes. 1 raise the heat of 
the solution to the boiling point, and* then 
^ add at intervals nitric acid of oj;dinary oom- 
rnevcial strength*, of the spocinc gravity of 
about 1*340, stirring frequently till the so¬ 
lution ceases to give off vapours of an orange 
colour, which is a well known indication of 
the iron having attained the state of perox¬ 
ide. I then pour this peroxidized solution 
into about ten gallons of water, and add to 
this mixture (stirring it af the same time) 
water of caustic ammonia, (the liquor om- 
numiee fort. Lond. Pharm.),>to precipitate 
the peroxide of iron until the ammonia is in 
excess. I then collect the precipitate in a 
filter, and wash it well by repeated affusions 
of *water. 1 next dissolve about eight 
ounces of crystallized citric acid (or more, as 
the case %iay be) in about four times its 
weight of water, in a stone-ware capsule, or 
other suitable vessil, set in a sand bath as 
* before, and raised to a tcmperiRciC*of from 
ISO” to 180^ Fah., and add to the sonition 
the per-oxide of iron, prepared in manner 
aforesiiid; and in this moist state continue 
to add it with agitation until it ceases to be 
dissulved, that is, until the citric acid is as 
fully saturated with the per-oxide of iron as 
their affinities will readily admit of; and, 
after that, filter the solntiom I tl^p ascer¬ 
tain the exact strength of th^ solution of 
«citrate of iron, by evaporating a cei;^in 
quantity to dryness, and weighing the dry 
ferruginous salt. Having tn^' ascertained ^ 
the strength of the solutwu of citrate of 
iron, 1 mix it, for the purpose of rendering 
my improved chalj^eate w'ater os palatable 
and grateful as possible, with a weak simple 
syrup fif su^r, or with a syrup flavoured og 
aromatized according to the taste, and in 
proportions, the one to the other, corres¬ 
ponding with the degree of ferruginous 
strength desired to be given to the mixture. 

1 generally odd them in such pfoportions, 
that each fluid ounce of die mixture ma^ 
contain 13 grains of citrate of iron. And, 

, finally, I pour an ounce of this mixture 
(wl|pn of the above strength) into a seven 
ounco bottle, and fill up with about five 
ounce,s of^water, charged witli three or four 
times its volume of carbonic acid gas (by 
means of a soda water machine, sudi as in 
common use); and when the bottle has been 
so filled, it must be corked immedbtely very 
tightly, and the corl^secured in any suitable 
manner.” 

The patentee states that he also prepares 
a modified triple combination of the citric 
acid with the oxide of iron, by adding to the 
citrate of iron above described, some alkali, 
as ammonia, potash, or soda. He mentions 
also, that, instead of the ritrate of iron, 
other suitidile organic salts of iron (as tar- 



LISTS OF NEW PATENTS 


trate or laotate), combined or not combined 
with ^kali (as potash, soda, or ammonia), 
may be empljgjed. 


LIST OF ENGLISH PATENTS GRANTED BE* 
TWEEN THE 3rD AND THE 2Bt11 OF 
DECEMBER, 1842. 

Thomas Mansall, of (lirminifham, agent, for cer¬ 
tain Improved machinery for cutting or shaping 
leather, paper, linen,blastings, silki, and other fa¬ 
brics. December 3; six months to specify. 

Ebenezer Timmis, of Birpiingham, manufacturer, 
for certain improtements in apparatus used for ar¬ 
resting the progVess of, and extinguishing fire. De¬ 
cember.'!; six months. 

Edward Cobbold, of Melford, clerk, for cerMin 
improvements In instruments for Writing or inark- 
iog, part or parts of which improvements are ap(fll- 
canlo to brushes for water-colour drawing. Decem¬ 
ber 3; six months. ^ 

John Stubhins, of Nottingham, hosier, for im¬ 
proved combinations of machinery to he employed 
for mariufhcturing certain paiW of articles in stock¬ 
ing or December .3; six months. 

Don J^edroToachant, of Glasgow, civil engineer, 
for a certain improvement or improvements in the 
construction of machinery for manufacturing sugar. 
December,!; six months. 

John Sealy, of Bridgwater, mercliant, for an im¬ 
proved tile. December 3; two months. 

Charles Heard Wild, of Birmingham, cngiiiper, 
for an improved switch for railway purposes, 
cember3; six months. 

Thomas Howard, of Hyde, Chester, manufac¬ 
turer, for^rtain impriEremcnts in machinery for 
preparing and spinning cotton, wool, flax, silk, and 
similar flbrous tEaterida. December 3; six mouths. 

WlEiam Hancock, junior, of Amwell-strcet, gen¬ 
tleman, for certain improvements iii bands, straps, 
and cg^rds, for cliuAig machiuery and other niecha- 
•nicalpurposes. December.!; six months. 

Frederick WilliaA F.theredge, of Frindsbury, 
Kent, gentleman, for certain improvements in the 
manufacture of bricks, tiles, md other similar plas¬ 
tic substances. December 3 ;^ix mouths. 

William Henry Stuckev, of Jluildford-street, Mid- 

g gsex, esquire, for certain improvemAita in filter- 
g water and other fluids. -December 3; six 
months. 

William Pope, of the Edgware-road, ironmonger, 
for an improved stove. December 6; six mouths. 

William Oxley English, of Kingston-upoii-Hutl, 
distiller, for improvements In purifying spirits of 
turpentine, spirits of tar, and naphtha. (Being a 
rammunication from abroad.) December 8; six 
months. 

William Coley Jones, of Vauxhall-terrace, practi¬ 
cal chemist, and George Fergusson Wilson, of the 
same place, gentleman, for improvements in ope¬ 
rating upon certain organic bodies or substances, in 
order to obtain products or materials therelVom for 
the manufacture of camfles, and otherepurposes* 
December 8; six months. 

William Smith Harris and Septimus Hamel, of 
Leicester, cotton-winders and copartners, for im¬ 
provements In the manufacture of reels for reeling 
cottem and linen thread. December 8; six months. 

William Kempson, of Jjigccster, manufacturer, 
for improvements In the manufacture of muds, 
cuffs, ruffs, tippets, mantillas, pelerines, dressing- 
gowns, boots, shoes, slippers, coats, cloaks, shawls, 
stocks, cravats, capes, boas, cap, bonnets, and 
trimmings for parts of dress. December 8; 8i|; 
months. 

George Puyt, of Saint Mary-at-Hill, soda-water 
manufacturer, and William Hall, of Woolwich, en¬ 
gineer, for impeovents in producing aerated liquors. 
December 8; six months. 
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Hicliard Barber, of Leicester, reel-maadfhdtnrer,^ 
for improvements in the manufhoturo of bodp, 
shoes, and clogs. December 8; six months. 

John George Bodmer, of Manchester, engineer, 
*for certain iinpruvemeiits in the manufacture of 
metaUic. lioups and tyres for wheels, and in the me¬ 
thod of fixing the same for use, and also improve¬ 
ments ill the machinery or apparatus to be employ¬ 
ed therein. December 8; six mouths. 

William Edward Newton, of Chancery-lane, civil 
engineer, for ceitain improvements in the coiistriic- 
tloii and arrangement of axles, and axletrees lor 
carriages, carts, and other vehicles used on mil, or 
other roads (Being a cummunicatluii.) December 
8; six months. 

William Lomas, of Manchester, worsted spinner, 
and Isaac Shiniwell, of the liimc place, worsted 
spinner, for certain improvements in the inanuhus- 
ture of fringes, cords, and other similar small 
wares, and aUo in the machinery or iipparntus for 
producing the same, December 8; six months. 

John Grdnthaiu, of Liverpool, engineer, for cer¬ 
tain improvements in the construcrioii and ar¬ 
rangements of the engines, and Iheir appendages 
for propelling vessels on water. Decemher 8; six 
months. 

James Brown, of the firm of Messrs. Boulton, 
Watt, and Company, of Soho, Birminghani, eiigi- 
* iicers, for certain improvements in steam-ciigincB, 
and steam propelling machinery. Decemlier 8; six 
moiitlts. 

Benjamin Fothergill, of Manchester, machine 
maker, for certain improvements in machines called 
** mules,*’ and other machines for spinning cotton, 
wool, and other flbrous substances. December 8; 
six months. 

Charles Kgenc, of New Bond-street, hosier, for 
improvoments in the manufacture of hose, socks, 
drawers, gloves, iftitts, caps, comforters, and cuffs. 
December 15; six months. 

William Palmer, of Sutton-strect, Clerkcnwell, 

0 maiiufacturer, for improvements iu the manufac¬ 
ture of candles.* Decemher 15; siX months. 

Thomas Cardwell, of Bombay, in the East Indies, 
merchant, for improvements in the construction of 
presses f<^ compressing cotton, and other articles. 
December 15; six uionilis. 

Moses Poole, of Lincoln’s Inn, gentleman, for 
improvements in dressing mill-stones. (Hdlng a 
communication.) December 15; six months. 

• Charles Maurice ELizee Sautter, of Austiii-friars, 
Loudon, gentleman, for improvements in the manu¬ 
facture of sulphuric acid. (Being a communica¬ 
tion.) December 15 ; six months. 

Guillaume Simon Ricliault, of the Sablonicre 
Hotel, Leicester-squarc, editor of music, for im- 
pvnyements in apparatus for exercising the fingers 
of the human hand, in order to facilitate their use 
ill the playing of the piano-forte and otlier ttistru- 
mciits. (Being a communication.L December 15 ; 
six months. 

^ James Winchester, of NoeLstreet, hatter, for 
certain improvenieiits in steam boilers, and in the 
methi.da of applying steam or other power to loco¬ 
motive purposes. December 15; six montlia. 

Edward Robert Rigby, and Charles John Rigby, 
of Graeechurch-street, London, brush manufac¬ 
turers, for an improvement or improvements in 
the manufacture of certain articles in which bristles 
have been, or are now used. December 20; six 
months. 

Gabriel Hippolyte Moreau, of lAsicester Square, 
gentleman, for certain improvenfents in steam ge¬ 
nerators. December 21; six months. 

Gabriel Hippolyte Moreau, of Leiceater-square, 
gentleman, for certain improvements in propelling 
vessels. December 21; six months. 

John Squire, of Pongliiil, Cornwall, engineer, for 
certain improvements in steam boilers or genera¬ 
tors. December 21; six months. • 

Taverner Min Miller, of Mlilbank-street, West¬ 
minster, oil merchant, for improvements in appa- 
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LISTS OF KFW PATSHTS* 


ratui for supporting o person In bedy or when le- 
cteLlqg* DHeember22; six months. 

wniiam Bridges, of Birmingham, button tool 
maker, for certain improvements in buttons. De¬ 
cember 22; six months. ^ 

Henry Purser Vaile, of Alpha House, Old Kent 
road, gentleman, for improvements in combining 
mechanical instruments for obtaining power. De¬ 
cember 22; six months. 

Joseph Beaman, of Smethwick, Stafford, iron¬ 
master, for an improvement lu the manufacture of 
malleable iron. December 22; six months. 

William Godllrey Knelier, of Wimbledon, che¬ 
mist, for improvements in the manufacture of soda 
In the evaporation of brine, and in the concentra¬ 
tion, and manufhcture of sulphuric acid. December 
22; six months. r 

Robert Wilson, of Manchester, engineer, for cer¬ 
tain improvements in locomotive, and other steam- 
engines. December 22; six months. 

JTames Morris, of Cateaton-street, London, mer¬ 
chant, for improvements in locomotive, and other 
steam-engines. December 22; six months. 

Alonso Grandison Hull, of Cllffbrd-street, doctor 
of medicine, for improvements in electrical appara¬ 
tus for medical purposes, and in the application 
thereof to the same purposes. December 28; six 
months. 

Thomas Thompson, of Coventry, weaver, for cer- ^ 
tain improvemenu in weaving figured fabrics. 
December 28; six months. 

Henry Crosley, of the city of London, civil engi¬ 
neer, and Geor^ Stevens, of Limehouse, gentle¬ 
man, for certain improvements In the manufacture 
of sugar, and the products of sugar. December 28; 
six months. 


LIST OF PATBNT8 GRANTED FOB SCOTLAND 
FROM THE 28t11 OF NOVEMBER TO THE 
22nd DECEMBER, 1842. , 

Thomas Wrigley, of Bridge-hall Mills, Bury, Lan¬ 
caster, paper manufacturer, for certain improve¬ 
ments in machinery for manuihcturlng paper. 
Sealed Noyeinber 28. ^ 

William Coley Jones, of Vauxhall-walk, Lambeth, 
Surrey, chemist, fer toprovements in treating or 
operating upon a certain unctuous substance, In 
order to obtain products theiefirom, for the manu- 
factu re of caudles and other purposes. December 7. 

Charles Maurice Elizee Sautter, of Austin Friars, 
Londou, gentleman, for improvements in the ma- 
nufocture of sulphuric acid. (Being a communica¬ 
tion ftom abroad.) December 7. * 

Don Pedro Pouchaiit, of Glasgow, civil cngineei; 
for a certain improvement or improvements in the 
construction of machinery for manufacturing sugar. 
December 7. 

Charles Heaitt Wild, of Birmingham, Warwick, 
engineer, for an improved switch for r^lway pur¬ 
poses.—Doceml)er 7. 

John Browne, of Charlotte-street, Portland-placc, 
Middlesex, esquire, for improvements in themanu- 
Jhctnre, of mUd-boots and overalls. December 7. 

Wllllani Coley Jones, of Vauxhall-terrace, Middle¬ 
sex, Burr^, practical chemist ;-and George Pergus- 
•on Wilson, of Vauxhail, lu the same county, gen¬ 
tleman, for improvements In operating upon certain 
organic bodiqs or substances, in order to obtain pro¬ 
ducts or materials therefrom, for the manufacture 
of candles and other purposes. December 7. 

'William Loih, of Newcastle-on-Xync, esquire, for 
improvements in the construction of wheels for car¬ 
riages and locomotive engines intended to be em« 
ployed on railways^ December 9. 


Thomas* Cardwell, of Bombay, East Indies, mer¬ 
chant, for iraprovemenis in the construction of 

S tresses for compressing cotton and other articles. 
)ecciuber9. 

(Jharles Augustus Preller, of l^tcheap, London, 
merchant, for improvements in machmei^ for pre¬ 
paring, combing, and drawing wool and goat’s hair. 
(Being a communication from abroad.) DecemberP. 

Thomas Seville, of Royton, Lancaster, cotton- 
spinner, for certain Improvements in machinery 
used in the preparing and spinning of cotton, flax, 
and other fibrous substances. December 9. 

William Young, of Qiieen-streef, London, lamp- 
maker, for improvements in laipps and candlestick s, 
December 12. 

'George Edmund Donisthorpe, of Bradford, York, 
top-manufacturer, for improvements in combing 
and drawing wool and certain descriptions of hair. 
December 12. 

John Bishop, of Poland-street, Middlesex, Jewel¬ 
ler, for improvements in apparatus used for retard¬ 
ing carriages OB railways, parts of which are appli¬ 
cable for portioning power; and improvements in 
Bteam-Gocks or plugs. December 12. 

Isham Boggs, of Wharton-street, chemist, for im¬ 
provements in the production of light. December 
13. 

* Gabriel Hippolite 'Moreau, of Lelcester-square, 
Middlesex, gentleman, for certain kw^/MFvmenta in 
steam-generators. December 13. 

John George Bodmer, of Manchester, Lancaster, 
engineer, for certain improvements in the manuflic- 
turc of metallic hoops and tyres for wheels, and in 
the method of fixing the same for use; and ^so im¬ 
provements ill the machinery or apparatus to be 
emifioved therein. December 19. 

WiiliamLomas, of Manchester, Lancaster, worsted 
spinner, and Isaac Shimweli, of the same place, 
worsted-spinner, for certain improvements in the 
manufacture of fringes, cDrds,'' and dtlmt similar 
small wares; and also in the machinery or appara¬ 
tus for producing the sjame. December 21. 

Moses Poole, of Lincoln*s-inn, Middlesex, gentle¬ 
man, for improvements in dmsing mill-stones. 
(Being a communication from wAiXd.) Decmnber 
22 . * 
William Palmer, of Suiton-street, Clerkenwell, 
Middlesex, manufacturer, for improvements in the 
manufacture of candiCB. December 22. 

Sire%i*8weeping Jlfdthine ^—We understand that 
Whitworth's ’’ Patent Cleansing Machine,’* whkk 
has been in operation In Manchester for the last ten 
months, and has given universal satisfaction, is 
about to be introduced Into the metropolis. Man¬ 
chester, instead of being the dirtiest, is now, we 
believe, the cleanest of our large towns. The intro¬ 
duction of the machine here InducedSa smart com¬ 
petition between it and the old force of sweeper^ 
and, although the latter are unabje to maintain that 
degree of cleanliuets in their districts, which is ac¬ 
complished by the mschlne in the one allotted to it, 
the general improvement in the town, over former 
vear^ ta very striking. The power of the machine 
Is extraordinary, being equal tp thirty men; and. 
In its optfatloii, the numerous annoyances which 
are inseparable from the old inode aro altogether 
avoided.—ilfajicAct/er Quardian. 


END OP VOLUME 


{{^Intbkdxno Paisntkbs may be evymlkd 
gratia imtA Instructions^ by application dpMf* 
paid) to Messrs, *A C, ftobertson ana Co,, 
166y FUet-street, by whom is kept the oafy 
CoMHiEXB RKCuarar or Patbnts Extant 
/rom 1617 to Ae present time), 

Thirty seven. 
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Air, action of, 

Aircy'h, I^rofcsfor, new escapement, 28 

“ Allieit" locomotive, 119 

Albert’s, Dr., mode of carbonising tiirf, 

90 • 

Allen’mibtlfcntor, 138 
Altiuides, average, 4.32 
American btcnm>engine building, 81 
———enterprise, 192 
Andrews’ door locks, 9.3 
AnthMcite iron manufacture in Amtrica, 
381 

■ ■■ ' . ■, cold blast, 5Cl 

Aquedwt, Croton,«612 

Arcbiniedem^ screw propeller, 17G 

Argand burner. Gold’s, 178 * 

fiirn^, Williams’s, 19, 20, 105, 

^ ^7, .59.i^^e also CoHtbtuiion) 

Arrow falling, .notion of, 421 
Artesian well of Grenelle, .392 
Astronomical clocks, 2!b 

— - -iiistrumants, oi^for, ^15 

«Atmospheric engine. Seaward’s, 14, 71 
' ■' — , Jersey, 200 

■ —— niilway, 33, 60, 63, 4.32, 417 
Automaton, musical, .392 

Aales, loramotire, 34, 110, 338 

%addelcy, Mr^ W., on pure water, 258, 
396; llunnctt’s railway improvements, 
273 ; Gre-engincs, 364, 507; constrac** 
tioii of cisterns, 46.1; Macerooe’s water¬ 
proof boots—oil for astronomical iflstru- 
ments—leathern hose, 515 ; nq^rtality in 
the metropolis and country, 536; clean¬ 
ing water-pipes, 5.33; double revolution 
stram>engines, 578 : extinguishing Gres, 
587 

Baggaly’s patent steel dies, 603 
Baggs’s carbonic acid gas engine, 433, 543 
Bain’s experiments on voltaic currents, 197, 
293 

Baker's patent boots and shoes, 232, 57Sf 
Balance, micrometer, Kershaw’s, 119 
Ball-cock', improved, 296 
Band, the, theory of, 584 
Bank notes, machinery for numbering and 
dating, 308 


Barometers, Headman's improvements in, 
289,390,47.3,513 . * 

B.iyley, George, Esq., on the “Great 
Northern” steamer, and the diagonal 
system of planking, 327 
Bayston’s api>aratus for prevention of shop 
robberies, 88 . 

Beach and Lukens’s brick machine, 378 
Beach’s type printing machinery, 476 
Beard’s process for colouring daguerreo¬ 
types, 601 

Bee-hive,*P.itaiircr8, 379 

-.Weeks's, 477 ’ 

Bernhardt’s plan for restoration of Ham- 


biirah, 72 

- ~ —-n system of warming, 74 

Bessel, Professor, 30 

Bessemer’s improvements in the mannfac^ 
tariff plate-glass, 97 
Bewley’s patent chalybeate water,^604 
Birnm, B., Esq.; improvements in rota^ 
engines, 321, 366; paddle-wheels, 536; 
ventilation of mines, 5.38 ^ 

Birkby’s iniprovenients in wire cards, 350 
Black, dyeing, Prince’s process of, 158 
Blast, hot airt cold, processes of nianufac- 
• tiiring iron, 112, 528, 564 
Blasting rocks by galvanism, 70,108, 297, 
3.32,368,423,417 
Blaxiand's propeller, 180,570 
Bleaching works, 221 
Bocriiis’s gas-light patent, 212, 272, 298, 
327 343 

Bodmer’s patent carding and spinning ma¬ 
chinery, 414 

Boilers, steam, application of Williamas 
argand furnace to, 19, 58 ; explosion of, 
144, 238 

—-, Hall’s, (John,) 262 

_, Hall’s, (Edward,) 263 

Bolton and Preston railway, bridges of, 313 
Booth, Henry, Esq.; “ Theory and practice 
of propelling,” 49, 147 
Boots and shoes. Baker’s patent, 1^2 
, Carlotti’s do., 604 

, . Macerone’s waterproof, 515 

Bottle-stoppers, Brockedon’s, 113 
• a2 
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Braxendale’s coruscating burner, 41 
Bf^ad, steam.baked, 480 
Br^l^tem, on, 187, 214, 514 

-, Sleigh’s, 213 

Bridi machine. Beach and Lukena’s, 378 
Bridges, Price and Phillips’s improvements 
in, 93 

-, of Bolton and Preston railway, 

313 

■ , Dredge’s snspension, 369 

-, Trumbull’s do., 478 

Bridgman’s electro metallurgir apparatus, 

89 

*' Brigand” steamer, loss of, 400 
British Association, Manchester meeting, 

no 

Brockedon’s bottle>8toppers, 113 
Brushes, Lewis’s improvements in, 93 
— —, Cole’s ditto, 12.3 
——, Hanjock’s ditto, 350 
Bude light, 300 

Bullets, machine to propel, without the use 
of gunpowder, 109 

Biinnett’s improvements in railways, 273 
■ concentric steam engine, 572 
Burbidge and Healy’s Sylvester cooking 
apparatus, 225 

Burner, Braaendale’s coruscating, 41 

-, argand. Gold’s, 478 

Bury, Curtis, and Kennedy’s four-wheeled 
locomotives, 554 

Cable stoppers. Grill’s improvements in, 
337 

Caldcrhead’s jspqnard machinery, 92 

■ ■ ■ carpet loom, 371 * 

Calico printing works, 221 
Cambrian steam-engine, 1 
Campbine lamps, 380 

Canadian lakes, steam navigation of, 224 
Canal lock, English’s, 477 

- navigation, improvements suggested, 

553 

Caudles, castor oil, 272 

-—, Walker's patent, 510 

Candle shade, self-acting, 392 
Candlesticks, Clive’s patent, 414 

-, Walker’s ditto, 510 

Canvas, caoutchouc, 352 
Capstans, Grill’s improvements in, 337 
Carbonic acid gas engine, Baggs’s, 433, 
543 

Carding machinery, Bodmer’s patent im¬ 
provements in, 414 

Cards, wire, Birkby’a improvements in, 
350 

Carlotti’n patent boots and shoes, 604 
Carpenter’s, Capt., propellers, 180 
Carpet loom, Calderhead’s, 371 
Canon’s patent dogs and pattens, 262 
Cary’s gif^d microscope, 544 
Cast-iron, spontaneous heating of^09 
CasUtrs, Fourmont’s patent, 127 
Cattle, Danieli’s food for, 476 


Catwyk canal, history of, 310 

Celestina, Walker’s, 564 

Cement, Jeffery’s, 336, 604 * 

,-, new, 528. ^ 

Chalybeate water, Bewlcy’s patent, 604 
Cbarite’s patent oropholithc, 476 
Chatterton’s improvements in propelling, 
129 

Cbesterman’s improvements in tapes and 
tape-boxes, 126 r 

Cheveaux-de-frise, De Grange’s improved, 
320 

Cheverton, Benjamin, Esq.; on iron sta¬ 
tuary, 362; on the Paris aiid Versailles 
railway accideht, 482 
Chimney-caps and ventilators, 372 
Chii^ncys, loft}', 96, 384 
Chimney-sweeping machinery. Craven’s, 
120 

■ ' , Howe’s, 

604 ,, 

(Chinese organ, 67 
Chlorine, manufacture of, 476 
Christison, Professor, on the action of water 
on lead, 488 

Chronometers, Dent’s iiiiprovcmcnts in, 28 
Chrysotype, 224 

Chunfiill’s harvesting machine, 95 
Church’s ditto, 377 

Cisterns, improvements in the construction 
of, 463 ® **» 

Civil Engineers, Institution of,-187, 214, 

• 236, 345 

Claudet’s improved Daguerre^jjp proci^s, 

Claviol, Mr. J. Isaac HawkiSis’s, 562 
Clegg’s atmospheric railway, 33, GO, 63, 
432,447 

. Clementes naitticnl inventions, 84, 160,480 

. .— ■ picture-frame composition, 475 

Clock, Strasbnrgh, 320 
Clocks, astronomical, 29 

-, Crane’s improvements in, 92 

Clogs, Carron’a patent, 262 ^ 

Cloth-dressing, Watson’s improvements in, 
44 

Clover-8ee<l, Grimes’s machine for hulling, 

« 94 

Coach-wrench, Fenn's, 391, 494 
Coal weighing-machines, 295> 344, 384, 
527 « 

Coathupe, Charles T., Esq.; on Headman’s 
barometer, 543; on the explosive effects 
of gunpowder mixe^ with atmospheric 
air, 556 

Cocks and taps, DashWood’s patent, 262 
Cole, Mr. J.; improvements in brushes, 
12^1; on metropolitan water supply, 333 
Combs and brushes, Hancock’s patent, 350 
Combustion, 11,19,31,165,275,333, 394, 
448, 589, 595 

-, in common grates, 428 

—■ ■ —, qmntaneoua, prevention of, 

544 
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Commutation tables, construction and use 
^ of^425, 139, 155, 4B9, 51(5, 531 
Compa»a es.o f iron ftliips, hoar to regulate, 9 
Concertina^tlip, 68 • , • 

Condensers; Report on Mr. Samuel Hall’s, 
by Captain Sir Kdarard I'arry and Messrs. 

1 Joyd and Ewart, 471; Zander’s, 353, 
392, 422, 444, 485 
** Congress ” steamer, 82 
Continental barbarism, 288 
Cooking apparatus, Burbidge and Healy’s 
(Sylvester), 225 

-— 8to\e, Franklin, improved, 478 

Corn-drill, Irving’s patent, 545 
Corn-oil, 48 

('ostiU’s turning machinery, 379 
Crampton and fiaddan’s patent improve¬ 
ments in steam-engines and railway enr- 
riaircs, 349 • 

Crane’s improvements in clocks, 92 
Crank question, the, %1, 154, 209, 284, 

^ 305 ,.^ ^ 

Cravtii’s^nivcrsal-jointed chimncy-swccp- 
ing niacliine, 120 
Croton aqueduct, 512 
Cubitt’s railway rails, 113 
Cuiubcrianti, George, Esq., on singly line 
railways, 410, 479 
Cutler’s patent tubes, 288 
** Cycl^||, ” HftlVI.^., steaming capabilities 

* • 

Daguerreotype, the, 127 

—5 -improvements in silvered 

iffid coppered^Iates for, 524 
— ' , Beard’s colouring process, 

1504 

Dalton’s,Y)r., method of analyyJng sugar, 26 
Daniell’s patent food for cattle, 47(1* 
*Dashwood’s improvements in cocks and 
taps, 262 

Davidson’s elcctro-magnetic railway engine, 
344 

Day’s colwphon, 68 

J)eakin, Mr. Thomas, new plan by, for 
supply of tlA Metropolis with water, 430 
Decimal fractions, new rule for division of, 
595 • 

De Grange’s cbevanx-de-frise, 320 • * 
Dent’s improvteraents in chronometers, 28 
Derivometer, Clement’s, 81 * 

Designs, registered, lists of, 127, 222 

„ .piracy of, Kipling v. 
Johnson, 159, 222 


—--, copyright qf, 384 

American law of, 589 
Diagonal system of sbip-building, 327 
Diamonds, 48 

Dies, Bagguly’s patent, 603 • 

Disc phenomenon, 41,171 
Divers, ancient English, 592 
Diidng, Dr., Payerne’s experiments in, 185 
260,436 


Diving-hell maeliincry, for inuu-of-war,239 
Douglas’s power machine, 379 ^ ^ 

'Dovetailing iiiachiiie, 478 
“ Dragon,” II.M.S., 496 
Dredge’s suspension-bridge, 369, 527, 602 
Dredgiiiif maeliincry, steam, history of, 
239, 601 

Drew’s, Captain, plan for strengthening 
ships, 38\ 

Dyeing black. Prince’s improvements in, 
158 

Eclip.sc» solar, 16, 128 • 

Edwards’s railway signals, 4;i 
Egeldine’s domestic pump, 473 
Electric currents, 85 

Electricity, galvanic traiismissiuu of, 197, 
293 

Electro-metallnrgic apparatus, Bridgman’s, 
81 

-———metallurgy, History of, 85 
——-carbonic battery, 544 
Electrotype, 27, 437 
Emsiic’s patent pump, 604 
Eolian instruments of music, 67 
Eolophon, Day’s, 68 
Era ” steamer, 352, 392 
Ericsson’i screw propeller, grogress of, in 
America, 539 

Escapement, Professor Aircy’s, 28 
Enphonon, the, 563 
Evans's railway rails, 113 
Expansion system. Zander’s, 353,392,422, 
444, 485 

Expln|jvc engine extraordinary, 400 
Explosions, steam-boiler, 144 

Farcy, Joseph, Esq., C.E., on steam indi- 

• cators, 217 
Farmers^ merchant, 592 
Feather-dressing machine, Maniung’s, 158 
Fenn’s coaclj-wrench, 391, 494 
Filtration, Macerone on, 598 

* Fire-arms, Rousseau's patent, 350 
Fire-baskets, suggested improvements in, 

473 • 

Fire-engines, Barrett’s improvements in, 
93 

——-, Baddeley’s ditto, 364 

-, Badcock’s ditto, 477 

■' ■ ' —, Merryweatber’a railway, 17 

-;-, on working, 474, 507 

Fires, antiphlogistic fluids for extinguish¬ 
ing, 587 

Flannel, Hale’s improvements in sconring, 
157 

Flax-mill, Marshall and Co.’s new, 236 
Flour-mill, Worman’i, 479 
Fluids, Newton’s improvements in regu¬ 
lating the flow of, 265 
Flying accomplished, 591 * 

Fly-whedt, Lucy’s substitute for, 333,387, 
438, 514 
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progVcss of, 104, 168,338, 

A24| 549 

FotnEains, of, in landscape gardening, 96 
Joiirmont’a patent castors, 127 
French war steamers buUt and building, 352 
Friction, laws and tables of, 586 ^ 

- driver. White’s, 385 
1 rodsham s isochronal pendulum. 29 
Fuel, artificial, Kurtz’s, 234 
Furnace, ai^nd; C. W. Wiliiams, Esq.. 

' Whiteley’s hot-air, 378 

“I HedleyVnd Rodham’s,475 

I- L , comparative expense 

or light from gas, wax, &c., 500 

^^*J*^* the Archimedean 
ami other screw propellers, 176 

W * 70, 108, 297, 352, 

.108,423, 447 

Garnett and Williams’s process of inanu- 
factoring salt, 43 

«i 5 " 9 Vo“ooL‘* 5 ‘*"®‘ Boccius’s patent, 

, 272,2J8,327,343 j Gordon’s port¬ 
able apparatus. 218; gas from soap-suds, 
4.»l t comparative expense of lighting 
y wax, gas, &c., .500; prices, 592 

Glass, plate, Bessemer’s improvements in 
manufacture of, 97 
Gold mines of Russia, 400 
Gold s refrigerator, 95 a 

Gorgon engines, 174, 500 
Government contract work, 294 
320 *'"’ cheveaux-de-frise,. 

G^-cutting machine, Shanfcz’s, 65 

SS J 0«le “Afam-r 

« J^K) 241 , 462 , 473 

’’ steamer, 144, 327 
Great Westell railway tunnels, 219 
Greenfield’s patent metal knobs, 232 « 


,-I—waa... saac^MU AUUUSp 

® turnip-grinding machine, 287 
337 * in windlasses, Ac., 

Grandy and ^good’s new mode of manu¬ 
facturing shot, 92 

Gqide screw stock, Whitworth’s, 464 
Guitar, melopbonic, 160 
Gun, immense, 96 

Gunpowder and atmospheric air, explosive 
effects of mutures of, 556 
Gurney’s Bude light, 300 

Haddat^’s plan for propelling vessels, 181 
J^*»lg>vement8 in warming and ven- 


', UalL-’s, Afr. John, steam-boiler, 262* 
Hall’s, Air. Edward, steam-boiler, 263 
, Hall’s, Mr. Samuel, siuoke-consuraing 
( claims, 333 , ^ 

• -- —■, patetit condensers. 

Report of government ofiircrs on, 471 

Hamburgh, plan for restoration of, 72 
HwOTck’s, Air. Charles, patent oil printing, 

, Hancock’s, Afr. William, pateqt combs and 
brushes, 350 

Harmonicon, the, 563 * 

Harpoon, improved, 479 
Harvesting machine, Churchill’s, 95 

--—-—, Church’s, 377 

Harwood, Dr., on inhalation and percussion, 
^94 

HaWkins’s, Afr. J, I., claviol, or keyed 
▼iolin, 562 » » r 

Heating, Haden’s improvements in, 263 
, Gillot’s ditto, 350 
^Hcdley and RodhaKi’s furnace, 475 
Henderson’s, Dr., geo-chorioA.'^STseason 
illustrators, 593 *■ ^ 

Dr., improvements in bleaching. 

Hill, J. R,, Esq., C.E.; on the atmospheric 
ri^Iway, 60 ; description of the Great 
Britain steamer, 241; on lightning con¬ 
ductors, 446 

Hindle’s method of iwvcrring lilLvinotivc 
engines, 577 

♦Hinges, butt. Shepherd and Leslie’s im¬ 
proved, 93 • 

Hodgkinson’s experiments oi}"streugtfc of 
materials, 25 e 

llorse-rakc, American, 16 
Horse-shoes, Rodwiy’s patent, 475 
Hose, Jeathern, 515 

Hot and cold blast processes of manufacr „ 
turing iron, 112, 528, 564 
Houghton’s lubricator, 184 
lioiildsworth’s pyrometer, 57,131 
Howe’s chimney-sweeping machinery, 604 
Hubbcll’s spark arrester, 380 * 

Hunt, Robert, Esq., on thcrpiography, 468P 
Hnnt’s propelling and steering apparatus, 

• loO 

Hydraulic engine, Whitclaw and Stirrat’a j 
latSst improvements in, 418 

^ ^ f 

Imprinting without contact, 288. (See also 
Photography.) 

India, mineral resources of, 48 
Inertiee, vh, 496 
Inhalation, on, 294 *■ 

Ink, indelible, 478 

Iron, action of air and water upon, 30 
“■ * hot and cold blast processes of niann- 

'facturing, 112, 528,564 

, changes in internal structure of, 315 

• -, anthracite, progress of manufacture 

of, in America, 381 
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Iron, cast, on the spontaneous heating of, 
409 

- - planking, 462 

— — BheaZhing, 300 • • 

— lighthousP) 257 * 

^— statuary, 292, 362 

•-shipping, 5, 352 

—- steamer, “ Queen,” 152, 198 
** Ironside” first iron steamer, 5 
Irving's patent corn drill, 545 
Isodynanieter, Lucy's, 333, 387,438, 514 

Jacquard mi^hinery, Calderliead's, 92 
JelTery's cement, 336, 604 
JelTrce's slide pump, 145 
Jersey atmospheric engine, 200 
Jones's Cambrian 8tcaiu>engiae, 1 « 

Jones’s water-kite, 10, 87 
Jubher's kitclieii-raiigc, 125 • 

Kamschatka,” stcau^r, 81 
Kersbaat^ igicronicter balance, 119 « 

Kinj's aleve-grate, 529, 571 
Kingston Brbige, description of, 345 
Kitcben range, Jlibber’s, 125 
Kite, water, Jones's, 10, 87 
Knobs, Greenfield's hollow metal, 232 
Kurtz’s artificial fuel, 234 

Lamb's^mprqyem^nts in rotary engines, 
415^ 

Lamps, GriAnhoiigb’s improvements in, 15R 
——, Taylor’s ditto, 262 
—;—, Tmigifs, for burning spirits of tur¬ 
pentine, 378 

— -, Parkers fountain, improved, 559 

- — , Kichuiond’s oil and camphine, 380 

Lathes, the late Mr. Maudslay’s improve¬ 
ments in, 371 • * 

’ f^awes' patent manures, 511 
Lead, action of, on water, 488 
Leathern hose, 515 

Leather splitting machine, Richardson's, 92 
Life assurance, 95, 114, 130, 182, 229, 
, 276,330,365,408, 531 
Life, presen'iftion of, at sea, 320 
Light, on the comparative expense of, from 
gas, wax, &c., by Dr. Andrew Fyfc, 50(f 
Lighthouse, Menai, 215 , * 

' ■— — , Mapl^n Sand, 265 

iron,*'257 • 

Lightning-conductors, 110,293, 446, 473, 
579, 598, 603 

-- experiments on, 399 

Locks, door, Andrew^, 93 
laicomotive engines : Baggs's carbonic acid 
gas, 433, 543 

- .. , Bury, Corti8,*& Co.'s 

four-wheeled locomotive, ** Albert,” 4^9, 
554 

fracture of axles, 34, 

110, 338 

, Davidson's electro- 


Locomotive engines: Messrs. Rennie's and 
Co.’s “ Satellite,” 537 ^ « 

.... y HindlcJI^ raetnod of 

reversing, 577 
London basin, wells of, 268 
Loom, Calderbead’s carpet, 371 
Lowe, Mr. James, on the introduction of 
screw-propelling, 460 
Lubricatort Allen’s, 138 

Houghton’s, 184 
" ■■—, improved, 257 

Lucy’s substitute for the ily-whecl, 333, 
387, 438, 514 . 

Macerone, Col., on the atmospheric railway 
and its originators, 64; marine kite, 
side screw propellers, &c., 87; wood¬ 
paving, waterproofing, filtration, light¬ 
ning-conductors, &c., 598 
** Magician” steamer, 543, 603 
“ Magnet,’’ H.M.S., recovery of, 2 8 
Magnets, permanent, 30 
Magnetic phenomena: theory of the causa¬ 
tion of, 66 

I. polar expedition, 369 

-observations, grand series of, 22 

Mallet, Robert, Esq.; Report to tlic British 
Association on the action of air and water 
upon A-on, 30; hydrostatic turn-table, 
161; ship'repniring platform, 217 
Manchester Philosophical Society, Transac¬ 
tions of, 90 

Manchester, The Handbook of,” 220 
Manures, Sir James Murray’s patent, 
317 

- . * — , Jjawes’s ditto, 511 

Maple wood, imitation of, 21 
Maplin Sand Lighthouse, 265 

Maps, novel method of constructing, 268 
Marx’s patent propellers, 43 
Masquerade, water, 224 
Materials, strength of, 25, 112, 540 
Maudslay, the late Mr.; bis improvements 
in the lathe, 371 

Maynard’s coal-weighing machine, 344 
” Mechanics’ Magazine” ii^the dockyards, 
231 

— -1—- Almanack, 508 

Medhnrst's coal-weighing machine, 527 
Mediterranean, steam-voyage through 

France to, 272 
Melophonic guitar, 160 
Melville’s improvements in propelling, 510 
Menai Light House, 215 ^ 

Meridians, determination of, by chrono¬ 
meters, 28 

Merry weather’s Railway fire engine, 17 ^ 
Metals, precipitation of, 240 ^ '* 

-, machine for forging and cuU* 

— , another ditto, 478 ^ 

- - , elasticity and tenaci^ • . 

Meteorie^tone, 272 jg, ^ 

Meteorological observe 
of, 22 


magnetic, 341 
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Metropolis, the, Mortality of, 536 
MKiy^opc, the best, Royal Society’s pre¬ 
mium for, 528 * 

—————, extraordinary, 544 
Mill, flour, Worman’s, 479 
—— spindles, Stubb’s, 378 
Mines, prevention of accidents in, 104,400 

-—, ventilation of, 104; Birahi’s plan, 

558 

, and minerals of the United States, 
288 

Mininff iu Turkey, 64 

-, machinery, in Spain, 512 

** Montexuma’* steamer, 144 
Mortality in town and country, 536 
Moseley’s, Professor, steam-engine indica¬ 
tor, 35, 139 

■ . ■■■ — —, Mechanical Princi¬ 

ples of finginecring and Architecture,” 
495, 522, 540, 583 

Moser's, Dr., discoveries in photography, 
156, 549 

Mott’s sostinente piano-forte, .^>64 
Murphy’s plan for extinguishing fires, 587 
Murray’s, Sir James, patent manures, 317 
Miishet, Dav., Esq.; Report by, on cold 
blast anthracite iron, 564 
Musical instruments: eolian, or fr]|e reed, 67 

-played^by hand, or 

mechanical friction, 561 

.--‘■r-- -— automaton, 592 

Nautical inventions, Clement's, 84,160,410 
Navigation of the Niger, 79, 117 
Newell’s wire-rope, 192, 199 - 

Newton’s improvements in regulating the 
flow of air and gaseous fluids, 265 

-, improved weighing machine, 319 

Niger, the, navigation of, 79, 117 
Norton, Captain; percussion shells, 240, 
336; motion of a falling arrow, 421 ; 
optical delusion in drop of rgin, 474 

(Edephon, the, 563 ' 

Ogden, F. H., Esq., first introduced the 
working of ateam expansively in steam- 
vessels, 266 
Oils, pork and corn, 48 

for astronomical instruments, 515 
Oil-printing, Hancock’s patent, 413 
Organ, Chinese, 67 
Oropholithe, 476 

Paddle-ighehls. See Propeller* and Propell- 
ing. 

Padlock, miniature, 352 
^ual States, steamers of, 288 
Pa^T-hanging, new, 400 
Parkec’s fountain-lamp, improved, 559 
Parkes, Joeiah, Gsq., on the application of 
Mr. WHiSams’s argand furnace to marine 
boilers, 20; imey's isodynamCter, 333, 
387, 4M; the Boccius light, 299 
Partridge’s splint-making machinery, 316 


Pasley, T. H., Esq., on the invention of 
percussion shells, 183 « 

Patents, New: See List ef p. 13 

'-r—I extraordinary extension of, in the 

United States, 589 

:-, American, 92, 157, 377, 477 

Patent law cases• 

Queen, v, Bynner, 47, 122 
Rodgers, v. Stocker, 159 
Smith, «. Watson, 189—ll99 
Sinister for renewal, 975 
Pattens, Carron’s patent, 262 
Payeme's, Dr.,diving experiments, 185,260 
Pearls, 432 
Pendulums, 28 ' 

Penelope steamer, 15 
Pewusaion caps, Starkey’s, 262 

-shells, 183, 240, 336 

———•instruments, m^ical, 294 
PerleVisian spectacles, 480 
Perpetual motionisS, a, bequest of, 231 
*Photograpby, discoveries in, I66|ifl60, 549 
Pianoforte, sostinente, Mott’s, 564- ^ 
Picture-frame composition, Clement’s, 475 
Pile-driver, steam, 144 
Pirn, James, Est}., Letter from, to Lord Rip- 
pqp, on the atmospheric railway, 60 
Pipes, water, necessity of cleansing, .553 
Pits, sinking, hobbing, and coffering of, 309 
Plane surfaces, frictiongif, 586 « , 

Plate glass, Bessemer's improvements in the 
I manufacture of, 97 , 

Ploughs, Warren’s improvements in, 477 
Pork oil, 48 'k« « 

Port Talbot, description oi^ 346 * * 

Portugal, march of improvement in, 160 
Power machine, Dgpglas’s, 379 
Pmintino ; —Rosenborg’s type-composing 
and tlistributing machine, 401; Beech’^^ 
improved press, 476 

Propelling and Propellers: Marx’s 
Patent, 43; Booth’s "Theory and Prac¬ 
tice,” 49, 147,229; side-screw propellers, 
87; Haddan and Cook’s wheel8,*94; Chat- 
terton’s wheel, 129; the Arehimedeai^ 
and other screw propeller^, 176; Hunt’s 
, propelling and steering apparatus, 180; 
Carpenter’s propeller, 180 ; Galloway’s 
piau of communicating motion, 180; 
Haddan’s, 180; Lowe’s claims, 460; Fir- 
child’s propelling apparatus, 475; Mel¬ 
ville’s, 510; Biram’s paddle-wheels, 536; 
progress of Ericsson’s screw-propeller in 
America, 179,539; Blaxland’s propeller, 
180, 570 , 

Pump, Jeffree’s, 145 

-Egeldine’s domestic, 473 

- - Emsiie’s, 604 

Pumping engine, Jersey atmospheric, 200 
Pyrometer, Mr. Holdsworth’s, 57,-131 

" Queen,”steamer, 152,198,259, 806,422 

Railway,” steamer, 14 
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JIAILWATS!— 

, Atmospheric, 33, 60, 63, 432, 447 
AvKQ^ge expense of working per mile, 
240 • • , t 

Bunnett's improvements, 273 
Crainpton and Haddan's carriages, 349 
Cobitt's rails with chain, 113 
Economy of working, 431, 537 
Edward’s signal^, 43 
EntirAy of iron, 544 
Evans’s wvthoat chain, 113 
Foreign premiums for essays on means 
of safety, 64 

Four and six-wheeled engines, 449, 554 
Fnctiire of axles, 34, 110, 338 
Introduction of luggage vans between 
passenger carriages and engines; 572 
Liege and Vervien, 220 
Mallett’s hydrostatic turntable, 161 
Paris and Versailles accident, 338, 341, 
482, 574 • 

Bjforh of foreign engineen on acd- 
• ^IFhts, 168 

Single line railways, 410,430, 479 
Slaughter’s wheels, 475 
Smoking, 283 

Vallance’s pneumatic, 64, 74, y7 
Rain, optical delusion in drops of, 474 
Ranges, kitchen, Juhber’s, 25 
Reiicipiiin’s baran|pter, 289, 390, 475, 543 
Refrigerator, Gold's, 95 
** Regent* steamer, 84 ^ 

Rennie, Messrs. G. and J.; experiments 
^ith soFcw'propellers, 176 ) ** Satellite,” 
locomotive, ^37 

Resistance, the limiting angle of, 499 
Reynold’s wood-paviqg, 264 
Richard’s smoke-preventing apparatus, 477 
Robberies, shop, apparatus for prevention * 

• of, 88 

Roberts, Martyn. Esq.; on blasting rocks * 
by galvanism, 108, 423; transmission of 
electric currents, &c., 293; wire rope 
lighttKiig conductors, 472 

• Rodway^s patent horse-shoe, 475 
Roe’s plan of constructing sewers, 216 
Roll’s doable revolution and bigh-pressn^ 

engine, 513 

Rosenborg’s type-composing and di^ibn- 
ting machine, 401 

Rousseau's improvements in fiA-arms, 350 
Rowley, E. B., Esq.; on ventilation of 
shops, public buildings, &c., 136; rotary 
steam-engine, 194; mesauring velocity 
of abips at sea, 30| 

Russia, gold mines of, 400 

Safety lamp, 104 

Saline detectors. Seaward’s, 175 • 

Salt, Garnett and Winiams’a process of 
manofocturing, 43 
** Satellite,” kxmmotive, 537 
Savage, Mr. Alfred, on musical instru¬ 
ments, 67, 561 


Saw-mill, portable, 478 
Scientific discoveries, new mode ofjmrdhl- 
* ing, 224 

-essays, prizes for, 64, 376 

Sroresby, i>r., on permanent magnets, .30 
Scott, Mr. George, on life assurance, 130, 
182 

Screw propelling, 176, 460 

-stocK guide, Whitworth’s, 464 

Sea, preservation of life at, 320 
Season illustrators, or gco-cborions. Dr. 
Henderson’s, 593 

Seaward and Co., Messrs.; atmospherie 
steam-engine, 14, 74; slide valves, 174 ; 
Gorgon engines, 174 , 500; saline detec¬ 
tors, 175 

Sewers, Roc's plan of constructing, 216 
Seybcll’s process of manufacturing sul¬ 
phate of soda and chlorine, 476 
” Shamrock,” steamer, explosion onboard 
of, 144 

Shanks’s grass-cutting machine, 65 

Sheathing, iron, 409 

Shells, percussion, invention of, 183 

- Norton’s, 240, .3.36 

Shepherd and Leslie’s butt-hinges, 93 
Ships and ship-bnilding: Mallctt’s rt>pair- 
ing pjatfomi, 217 ; Chinese system of 
building, ^280 ; ])em|)8ter’s plan, 398 ; 
measuring velocity of sht|ni at sea, 304 ; 
the diagonal system, 327; Captain Drew’s 
plan for .prevention of hogging, 381 
Shipwrecks, prevention of, on a lee shore, 10 

-— the late, 480 

ShotyGruudy and Osgood’s inode of inuuu- 
factnring, 92 

Shot, application of steam power to the 
projection of, 277 
Sillumetcr, Clement’s, 84, 410 
Slaughter’s railway wheels, 475 
Slide valves. Seaward’s, 175; another plan 
of, 481 . 

Since, Mr. Alfred, on Elcctro-Mctallurgy, 
85 

Smith’s patent water-closet, 278 
Smtth.'s wire-rope, 189 * 

Smoke nuisance, 11,30,589 (see also Chm- 
btution) , 

Smoke-preventing apparatus, Richard’s,477 
Soda, sulphate of, Seybell’a process of 
manufacturing, 476 
Solar eclipse, 16, 128 

■ ■ ' - lamp patent, repealed, 47 
Sovereigns, an imperial bushel 407| 
Spark arresters, HiibbeH’s, 380 
Spectacles, Eltonbead’s improvements in, 

1.57 

■ ' — Perlevirian 480, 

Specula, multiplication of, by the electro- 
type, 27 

Spencer, Mr. Tliomos, and the difbovery of 
electro-metallurgy, 86 
Spinning machinery, Bodmer’s patent, 414 
. Splint making machinery. Partridge’s, 316 
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Starkey’s perensrion caps, 262 

Stubb^ mill spindles, 378 

Steam, dredging machinery, 239, 601 

--flow of, apparatus for regulating, 95 

Stcani'boilers, appiication of Williams's 
Argand furnace to, 19 
STEAM ENGINES 
American, 81 

Appendices to Tredgold, 174 
Atmospheric, Seaward's, 14, 74 
Beaiu and direct action engines, 499 
Bunnett’s concentric, 572 
Cambrian, 1 „ 

Copeland’s marine engines, 380 
Crampton and Haddan’s improve¬ 
ments, 349 

Farey on indicators, 217 
French progress in making, 208 
Gorgon, 174, 500 

Improved plan for working slide valves, 
481 

Mosley's Indicator, 35,139 
Boll's double revolution and high pres¬ 
sure, 513 

Rotary, Tuttle's, 94 

-Biram’s, 321, 366 

— Whittlesay’s, 157 • 

<■ Rowley's, 194 
——Lamb’s, 415 
Working steam expansively first intro- 
« duced in steam vessels by Mr. 
Ogden, 266 

Zander’s expansion and condensing 
systems, 353, 392, 422, 444, 485 
Steam navigation, alleged invention ^f, by 
the Spaniards, 432 

Steam navy, the royal, 160, 201, 335 
Steam power, application of, to the projec¬ 
tion of shot, 277 

. ■ ■ '' ■ ■ ■ , to water¬ 

wheels, 71 

. - --, progress in Fraijce, 144 

STEAM VESSELS 
Archimedes, 178 
Brigand, 400 
Congress, 88 
Cyclops, 175 
Era, 353,392 
French, 352 

Great Britain, 9, 144, 241, 462, 473 
Great Northern, 144, 241,327, 473 
Great Western, 400, 448 
H.M.S. Dragon, 496 
Kanqgphatka, 81 
Magician, 543, 603 
Montezuma, 144 
Papal ateamers, 288 
Penelope, 15 

Queen, 152, 198, 259, 306, 422 
Railway, 14 
Regftit, ^4 

River ateamers, 14, 282, 306, 359, 
422 

Trident, 48 


Steel dies, Baggaly’s patent, 603 
Stones, strength of, 25 
Stove, improvement in the Franklin cdok- 
» ing, 478 ^ 

— , construction of the fiomestic, 494 

-grate. King’s, 529, 571 

Strasbur(>h clock, 320 
Street-sweeping tnaicbine, Whitworth’s, 608 
Strength of materials, 25, 112, 540 
Strikes, effect of, in stimulating invention 
of machinery, 221 ^ 

Stuckey’s, Mr., plan of filtration, and peti¬ 
tion to the House of Commons, 122, 
1.37 

Sugar, Dr. Dalton’s mode of analyzing, 26 

-—, from corn, 64 

Siisgension bridge, Dredge’s, 369, 527,602 
Swimming extraordinary, 224 
Sylvester epoking apparatus, 225 

Talbot, Fox, Esq., qn the iniiltiplicntion of 
, specula by the electrotype, 27 ^ 
Tumping, sand, L97, 352, 368, IV 
Tapes and tape-boxes, Chesterman and Bot¬ 
tom’s iinprovcnients in, 126 ^ 

Taylor’s improvements in lamps, 262 
Telegraph, hotel, 592 
Tclen^aqiie, wreck of the, 186, 428 
Telescope, the, 26 

-, Earl Rossc’s gigagtic, IpO 

-■ , submarine, 592 ‘ 

Terpodian, the, 563 '• 

'Sfhames tunnel, 144 ' 

Thames’ steamers, 14, 282, ^6,«350, 
Thermography, 468. See also PAotoyrey/fty 
Thcrinotneter, Submarine,'Clement’s, 84, 
160, 410 

Tides, on the, by Ca^t. M. White, 360 
Towler,«&. V.^tEsq.; theory of the causation 
of magnetic phenomena, 66 
Trade marks, piracy of, 583 
Tredgold on tlic steam-engine, Appendices 
to, 174 

Trevethick and the invention of steam 
dredging, 601 , 

Trident ” steamer, 48 
Trigonometry, case in, 197 
Vrumbull’s suspension bridges, 478 
TubM;^ Cutler's patent, 288 . 

Tullow bridge, alterations in, 607 
Tunnel, Tlfcmcs, 144 
——, Great Western, 219 
Tunnelling, 352 

Turf, carbonizing.without close vessels, 9 
Turkey, mining in, 64 
Turn-table, Mallett’s'hydrostatic, 161 
Turnip-grinding machine. Green’s patent, 
287 

Tni;ping machinery, Costill’s, 379 
Tuttle’s rotary steam-engine, 94 
Type composing and distributing machine, 
Rosenborg’s, 401 

Ultramarine, artificial, preparation of, 524 
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United States, mines and minerals of, 288 
Urc, Dr., Reiiort by, on the Bude and Boc> 
<llu8 Ijfiglits, .343 

VaDance, John, Esq., on his pncnmatic'raiU 
ways, G4 ; ventilating ships in tropical 
rliinates, 79,117 

Ventilation of mines, 104; Mr. Birani's plan, 

.6.'>8 

Ventilatioifof public b>i\lding8, &c. 

——— Ids. Bernhardt’s system, 74 
-— Mr. Rowley's ditto, 13fi 

• ^ ■—,Haden*8 Improvements in, 263 

--Gillot’s, ditto, 350 

- ' Eiperiiuonts in, 372 
Vignoles, Professor, on the atmospheric 

railway, 33, 447 v « 

Violin, kcye.d, of Mr. J. 1. Hawkins, 5C2 
Vi$ viva, and via inertia, 496 • 

Vivian, the late Capt. A., 303 
Voltaic currents, Messrs. Wright and Bain’s 
cxpecfmqpts on, 197, 293 • 

• ' 

Walker, Charles, Esq., on lightning conduc- 

tone, 110 

Walker’s patent candles and candlesticks, 
.510 

Warming, Bernhardt’s system of, 

-, Gillot’s, 350 

-ill”* Hjglen’^ improvements in, 263 

Warrens patent improvemciits in plouahs, 
477 • 

Water supply of the metropolis: 4, 4S, 
^8, 1»2, n37. 2.58, 268, 282, .301, 
^43.3, 334, 347, .369, 396, 430, 486, 553, 
557 

-, action of, on lead, 488 

-, fete, 224 * 

• -—, kite, 10, 87 • • 

* Water pipes, cleansing, 508 

Water>cluset, Smith’s patent, 278 
4 Waterproof boots, 515 
Waterproofing, Macerone on, 598 
Water-wheels, economical application of* 
, steam-power to, 71 

— —-■*•, performance of, 1,54 

Watches, manufacture of, 416 
Watson's improvements in cloth-dressing, 

44 .* 


Wax light, cost of,^as compared with gasi 
500 • 

Weaving, figure, .3.36,309 
Weights and iiicasurcs, standard, 24 
Weighing-machine, Newton’s, 319 
Weight-iioistiiig machinery, Holmes’s, 379 
Well-sinking, 309, 375 
Wheels, plan to drive, by elastic friction, 
385 • 

White, Capt. M., on the tides, 360 
White, James, Esq., C.E.; plan to drive 
wheels by elastic friction, 385 
Whitidaw and Stirrat’s hydraulic engines, 
418 

Whittlcsay’s rotary steam-engine, 157 
Whitworth’s guide screw-stock, -164 
Whitworth’s street-sweeping machine, 608 
Williams, C. W. Esq. on coin!>iistion, 
furnaces and boilers, smoke nuisance, 
&c., 11, 19, 31, 57, 131, 165, 227, 275, 
.394, 448, 595 

Wilson, J. T., Esq., on blasting rucks by 
galvanism, 70 

Windmills, Zimmennann’s, 379% 
Windlasses, Grill’s improvements in, 337 
Wire-gauges, standard, 520 
Wire-rope, Smith’s, 189 

-, Ncwall’s, 192, 199 

-immense, 528 

-, itpplication of, to lightning con¬ 
ductors, .399, 449, 472 , 

Woodhead, George, Esq., on the action of 
air, 405 

Wood-paving, Reynolds's, 264 
—' ■ progress of, 466, 542 

• ‘ f — -, Macerone on, 598 

Woods, fancy, imitation of, 21 
Work, unit of, meaiiing of the term, 496 
Worman’s Iloar-inill, 479 
Wright and Bain’s, Messrs., experiments on 
the transmission of voltaic ciiricuts, 197, 
29.3 

Vstalyfern Iron Company’: cold-blast an¬ 
thracite iron, 565 

Zander’s systems of steam expansion and 
condensation, 353, 392, 422, 444, 485 
Zimmerman’s Vindmills, 379 


NOTICES TO CORRESPONDENTS. ^ 

[Selected ftom the lOvcrs of the Weekly Numbers, as being more or less of permanent interest.] 

Mr. Webster’s Book on Patents i» the latest, and also the beet.~-** A Patent Pro¬ 
prietor’* map also consult with advantage the smaller work by the same able and Judicious 
writer on “ The Sulject Matter of Letters Patent for Inventions’* 

Models or Specimens of Inventions may be eent to the Pofyteehnic Institution, 
wherf they will be exhibited to the best possible advantage, and where inteiffor^ are sure, 
beeidee, to experience the most courteous treatment at the hands qf the manager and 
Hcretary, 



Xii NOTICE TO COaftsSrONDENTS. 

Participatton in ItNVBNTioNS (A Mauler Manufaclnrarj.—Jf workman was 

iMmly^mployed to work out his master's ideas, ami invented mthtny himself, he has no 
claim te law or equity to an^ share of the pm/posed patent, ^ 

PiBCLAiMRRB oTO uot all advertised. The had officers of the Crown may do as they 
please tn this rmpeet, 

Trrvrthick is still without any monument to his memory—the more the shame, Ue 
lies buried in Dartford churchyayd, 

Dibcovbrt ok the Longitude. —P. V, has won. There is no longer any reward 
offered by (Jovemment in relation to the discovery of the longitude. The tOuth is, that the 
skill and ingenuity of our chronometer-makers have Iqft nothing to be discovered, 

• . • 

The Government School ok Debign teaches drawing only, and as long as it does 
^so, will never turn out a good j/rtwtical designer qf soft goods patterns. ** D. 8 .** should 
send his son to some of the Manchester or Glasgow print-works. 

• 

Designs Registrable under the New Act. —(A Dengwer.) The New Act strietty 
coi^nes the privilege qf registration to ornamental designs* 

Fictitious use ok the term “ Patent.” There is no statui^ penalty ; the only 
objectum is, that the thing is dishonest, and wgtdd probably be had to be afrauj^ by the 
common law of the land. v' * 9 

Pkrpe^al Motion. 77m following britf extract from the illustrious Smeatop, may 
perhaps suffice for an answer to ‘‘ Experimentalist.’' ** We want (for perpetual motion) 
bodies havit^ the following properties: that when they are made to ascend against gravita¬ 
tion, their absolute weight shall be less ; and when thsty descend by gravitation through an 
equal space, their absolute weight ahall be greater, which, accoriUng to all we know of 
nature, is a repugnant or contradictory idea." 

0 • • • 


Just published, price 6 d. 9 

THK ACT (5 & 6 Vic. Cap. C.) TO CONSOLIDATE AND AMEND 

THE LAWS RELATING TO 

« 

COPYRIGHT OF DESIGNS 

FOR^ORNAMENTING ARTICLES OF MANUFACTURE ^ 

WITW 

EXPLANATORY NOTES, PRACTICAL DlRllfCTIONS, TABLE OF FEES, 

AND FORMS. * 

- BY MESSRS. J. C. ROBERTSON AND CO. 

Agente for ftegistration 0 /Designs and Soiieitation of PederUs. 



iriSlLaDF NKW PATENTS GRA^ITED FOR ENGLAND, ScSt- 

LAND, AND IRELAND. 


«aine. 


All^ert.iManure 

Alzard.... f... Bread, &c 
Armstrong St or|jPlouglimg 
Aubril & others.' 

Ayers •. •. .. 

Baker. 

.. 


Banks 
Barber, 


Sugar, 

Ornamenting glass, &c.... 

Wheels and tires. 

Carbonic acid-gas machine 

Produdng light. 

Railway wheels. 

Boots and shoes 


uut a/l/S UUUtB iUlU DUUCB «•« ■••• •• 

Barclay .patting glass, Ssc..f.^*.. 

Barling.. Rotary engines. 


, Barnes. 

TOrre ., 4 ,., ^ 
Beaif ap->^.... 
^ Bedells & others. 
Bell, T.* 

Bell, E. 

Benton. 

Betteley 
Betts .. 


I • • ^s 


Subject. 


Priiitiig cotton. See. 

Sails... 

Malleabl^ron. 

Lace..*.. 

Copper. 

Fuel. 


Railway carriages........ 

■Windlasses. 


Bevan .. 
Bewle/..... 
Biram ....*. 

Bii«. 

BisJ^op.. 

Boscius 
Bodmer . 

Booth... 

Bould... 

Bowles.. 

• Boydell.. 

Bridges .. 

Brown & others. 

Brown, J. 

Browne, 6. 

^udd. 

Bullough... .n. 

Burnell. 

Cardwell. 

Carson........ 

Castelaia dcotliers 
Chflhce. 

Chativin 
Clay and anotberl 
Clarke . 

Clement 
Cobbold 


England. 


Cockson & others! 

Conder.. 

Cooke.. 

Coupllbd.... 

Cox. 

Crofts. 


Bottle stoppers. 

Heat. 

C^lybeate water. 

Rotary engines. 

Raising water. 

Railway breaks. 

Gas lighting.... 

|Tyrcs for wheels. 

Proiwlling. 

Steam^ngines... 

Bread..... ^1... f .... 1 

Iron gates, &c.. 

Buttons.. 

jCarding engines. 

Steam*en{^es St propcllingj 
Mud boots and overalls.. 

Iron. 

Looms. 

Lanterns . 

Presses. 

Preserving animal Muksftuicei| 

Sugar. 

Gl^s. ...P. . 

Buttons. 

Printing... 

Lapping and folding ... 
Stcajja &ermometer.... 

Propelling. 

Writing or marking.... 
Drying & sifting corn, &c. 

Cutting wood.. 

Electricity. 

Furnaces. 

|l!'anning.. 

Lace.... 


Crosley&anotherlSugar 


10 August 
20 Oct. 

22 Sept. 
25 Nov. 

23 July 


25 Nov. 

8 Dec. 

le’jiiiy 

10 Nov. 

• • a • 

22 Dec. 

15 Sept. 

29 July 
29 Sept. 

16 July 

11 August 
11 August^ 

5 Nov. 


7 July 

• • • • 

BDecf 
9 July 
• • « • 

d5 Sept. 

• • • ■ 

22 Dec. 

13 Oct. 

8 Dec. 

® .... 

20 Oct. 

3 Nov. 

• • • • 

15 Dec. 

3 August 
25 Nov. 

7 July 

16 July 


12 July 
18 July 
3 Dec. 


8 Sept. 
• • • • 

• • • • 

8 Sept. 
28 Dec. 


Scotland. 


8 Sept. 
13 Dec. 

6 July 
• • • • 

25 August 

a • a • 
a • • • 


a a a a 
a a a a 


8 Sept. 

a 

a a a a 

4 Oct. 

11 August 

« ■ a a 

12 Dec. 

14 July 

19 Dee. 

23 June 

a a a a 

30 June 

a a a a 

20 Oct. 

# 

a a a a 

7 Dec. 


a a a a 
a a a a 

9 Dec. 
20 Dec. 


3 Nov. 
17 Nov. 

a a a a 
a a a a 
a a a a 
a a a a 

9 Nov. 

a a a a 

30'June 
23 June 


Ireland. 


a a a a 
a a a a 


^ a a a a 

14 Oct. 

15 Oct. 

14 Oct. 


I July 

a a a a 
a a a a 

15 Oct. 


21 May 


Pages. 


1 


a a a a 
a a 

8 July 


13 Sept. 

a a a a 

a a a a 

5 Sept. 

a a a a 

a a a a 

• 

a a a a 
a a a a 
a a a a 
a a a a 


223 
416 
320 
527 
128 
576 
1336—591 
528—608^ 
143—576 

607 
336 
128 
512 
143 

608 
IL 320 

I223i>i*9 

415 
128 
223 

1223—336 
225 

16~;416 
143 
128 
608 
143 
607—608 
128 
16 
320 
143 
608 
dL-i—tlO 

607 

608 

416 
.512 

16 

607—608 

223—416 

527 
128 
128 

528 

528—576 
128 
128 

607 
576 
528 
820 
143 

16 
320 

608 
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INDAK, 


Name. 

^ Subject. 

England. 

V 

Scotland. 

Ireland. 

Ages. 

CrutchAt. 

Gas.. 

gJQ T|il« 



^ 128 

* ^ 

Cutler. 

Tubes.. 


« • • • 

a a a a 

4 

Daniell. 

Pood fornAftle. 


AUgUoL 

25 May 

•••\ 

oou 

16 

320 

J28 

2‘t^ 

i<llt Ata 

David & others.. 

Ploughing.. 

22 Sept. 

12 July 

18 August 

8 Oct. 

6 July 

13 Oct. 

2 August 

2 Nov. 

18 August 

8 Dec. 

3 Dec. 

a • a a 

Deakin. 

Saddlery. ttr.ia.. 


• • a a 

Defriea & others. 

Gas meters.. 

s • . . 

• • a a 

Deutsche. 

Cement. «i-tt«eeat 

• • • . 

a • a • 

Domisthorpe... 

Combing wool... .. 

0 ocpif. 

12 Dec. 

• • • a 

• 

Yltl—-^IP 
128^608 

Dotchin. 

Paving ... 

• 8 a a 

Dry . 

ThruAViinir tnnMiSni^ 

. • • • 


41 V 

223 

512 

223 

607 

607 

Edwards . 

Razor strop.. 

• • . • 

a a a a 

Else . 

Ra*s'ng water_ .ttsi •. 


• a • • ^ 

English. 

•Etheridge. 

Purifying turpentine..'.... 

Bricicbf tiles, An. t » t. • • • • 

• • • • 

• . • ■ 

• • • • 

• • • • 

Kanbhawc .. 

Waterproofiiur. .. 

.30 June 

• a a a 

Fuirbairn . 

, f. . . 

Iron sliipfl 

• • • • 

7 July 
* -1 

• a a a 

l4t> 

10Q 

PirchUd*. . 

Propelling ... 

18 July 

a • a a 

IJo 

jUJI 

Foe . 

Steam-enginpa_ 


• > a 

4 Itl 

Futhergill. 

spinning. 

.... 

8 Dec. 

27 Pet. 

• a • • 

J4o 

AOV 

Gardner . 

Cuttiiiir hav. An. 

• • • • ^ 

a a a a 

flli/ 

Geeves... 

Cork cutting. ttt *- 

29 jUT;' 

• •SB 

• a • a ^ 

Oct. 6. « 

a a • a 

^410 

Grantham^.... 

Grs^ 

Steam-engines A propelling 
Veneers ..--t-t — tt. n 

SB.. 

8 Dec. 

2 Nov. 

3] August 
18 August 
6 July • 

607 

Guitord. 

Railways .. ,,,,,, 

• S • • 

.... 

c 

p12 

Qjil 

Gurney.. • 

Light and heat... 

• ■ ■ • 

• • a a 

olSI 

Hall, J. 

Tilling land .....rtttvtt 

• • • • 

a a a a 

iSAsJ 

loo 

IlaU, S. 

Boilers.t • 

• . • s 

18 July 

• 8 a a 

12o 

Hancock, W.... 

Band^ and straps. 

• s . . 

3 Dec. 

8 Dec. 

8 Wov. 

3 Sept. 

27 Oct.. 

• • a a 

J4.i 

AilV 

Uarns others. 

Combs and bruiihcs. 

Reels. 

• ■ . s 

• • • • 

... a. 

5 Septa 

831!' 

iiVc 

Coy 

Hanrey. 

Vinous fern lenisifinn . 

.... 

• a a a 

UU/ 

R 10 a 

Hazard. 

Ventilating.. 

. • • • 

a a . . 

% 

OJ2 

Q 1 n 

Haaeldinc. 

Omnibuses.. 

• • s • 

a a a a i 


lledlry & otliers. 

Purifying smoke.P... 

• . • • 

7 June 

27 July 

••V 

41o* 

1 A 

Hendry •••., 

Combing wool., , 

25 Augu 

29 Sept. 

7 July ' 
13 Oct. 

a . a a 

ICI 

00 <1 

Henson. 

Locomotive apparatus, &c. 
Euarcwinir.. 

a a a a 

415 

128 

Hodgson. 

• • • • 

• a • a 

Holcombe. 

Combustion. 

• 9 

a a . a 

Howard. 

Sninninir.. 

•4 Dec. 

• • • • 

a a a a 

4i0 

Hughes. 

Signals.. 

• • • • 

0 Qmif 

a a • ■ 

60/ 

0 Q/i 

Hull. 

Elertrical iinnariltufl _. 

28* Dec. 

m 

£ ^cpc. 

a a • a 

Oslo 

Hunt. 

Bricks__ 

• • • a 

• a • a 

3 May 

ui)8 

Hyde and Hyde. 
Ingold. 


a • s . 

29 Sept. 

8 Nov. 

8 Sept. 

8 Sept. 

1C Septf , 

• • . ■ 

a 1(1 

lie KOO 

Watches..... _. 

0 JVOV. 

a • • ■ 

4 X£)*—0*0 
ai 0 1 

Insole . 

James, H. G. .. 

Brubhes.. .. .. 

Weichinsr .. 

• . t . 

• a • • 

• a s a * 

a a a a 

912 * 

320 ' 

4011 

James, W. II... 

Railways.. . f.... 

.... 

• • • a 

uJU 

Jeffree . 

Raising water, Ap . 

• • . . 

it T„i-- 

• a • a 

•jaP 

1 4 ■> 

Jeffrey . 

Ship hntlding .... _ 

• t • « 

0 jujy 

18 Oct. 

2 August 
7 Dec. 

9 npo 

a. .. • 

>1 m ^ 

Johnstone . 

Propelling.... 

23 ‘july 

«Nov. 

8 Dec. 

9 July 

22 Sept. 

13 Oct. 

a a a a 

410 

l28,221,5r<S 

Jones. 

Candles . .. 

0 Uct. 

—• & others ., 

Caudles . . / 

a a a a 

512—608 
507-608 
128 ' 
326 

J 1 f a .J 4 ja 

Jouannin ,fl, .. 
Juekcs . 

Regulating steam power.. 
Faniaccs. . 

/ X/vC. 

• • a • 

^ a B a a 

Kagenbusch.... 

hlxxm ... 

29 ^pt. 

• • a a 


Dveinir... 

• a a • \ 

H May 

115—416 

16 

607 

Kempson . 

Muffs, tinuets. Ae. 

8 Det;. 

• . • • 

Kempton . i 

Candles...^, 

a a • • 

2 Sept. 

a • a • 

a a a a 

6 Oct: i 

a • • a 

Kneller..! 
Lee.' 

Evaporation of brine. 

^liGpla aiiH ayIaq .m 

22*Dci;. 

3 August 
29 July 

2 Nov. 

i36~576 

Lejeune. i 

Combustion ^, 

a • a a 

• as. 

223 

lilUe. ... 

Roada . . . 

a • a a 

• • I ■ 

a • a a 

• •88 

223 

612 







































































































/ INDBK. 


Nome. 


raBliothafs. 

Saatter.. 

ficUaniiger. 

Scott. 

Seily. 

Seville. 

S^bell. 

Shipley. 

Sievier. 

Smith, W. .... 

Smith, C. 

Smith, J... 

Spinks. 

Squire 

Stathom... 

Stead. 

Stevens & ano... 

Stubbins, J. 

Stuck^. 


, % Subject. 


Ploughing, &c. 
Sulphuric acid. 
Inkstands, &c.. 


Sulphate of soda 


Looms 


Candles 


Bricks, tiles, &c 


Railway carriages 


Carriage blinds 


^England. 



ompson 


Timmis. 


Tomer, A. .. 
Turner, G. W 


Knitting machinery 

Fire-engines. 

Caulking ships.. .. 

Candles. 

Muffs, tippets.... 
Turner, G. W... A1 

Twisbriouz.Printing presses. 

Vaile .Obtain! ng power. 

Vorley & another Steam-engines. 

Varrock fro*" | 

Vavasour.Tilling land. 

Vigers.V^orking under water.... 

Wake.Propelling. 

Walker. 

. . BtanotherjCarding engines.... 

Warburton.ICarriages and bresdes 

Candlesticks. 

Screws. 

Waterhouse.... ICarding wool. 

Bricks.... .A...... 

Whitrlaw 8t ano.|Rotary.machines... 

Whitworth.ICleaning roads. 

f^re-proof floors... 
Railway switches... 


Scotland. ( Jfreiand. 


7 Dec. 


I 


• .32a 

807~6( 


Williams. 


Winchester 
Woodooek 
Woolrich. < 


Velvets. 

Steam-engines... 
Steam-boilers, Ar 
Steam-engines... 
Coatii^ metals .. 


Railway axles. 

Lamps and candl^cks. 
Steam.«Dgines Apropelli 



6 Oct. 

13 Oct. 

29 Sept. 
17 Nov. 

25 Nov. 

8 Nov. 
21 Dec. 

20 Oct. 

29 SejR. 
28 Dec. 

3 Dec. 

12 July 
3 Dec. 

10 fkugust 
25 Nov. 
25 Nov. 

31 August 
8 Sept. 
28 Dec. 

sees 

3 Dec. 

1 


8 Sept. 
S^ogust 
8 Oct. 

22‘Dec! 


23 July 

•7 July * 

7 July 
* 9 Sept. 

9 August 
13 Oct. 

8 Sept. 

25 Nov. 


2 August 
25 Nov. 

3 Dec. 

29 Sept. 
27 Oct. 

22 Dec. 

17 Dec. 

sees 

1 August 
8 Ndv. 

8 Oct. 

seas 

8 Nov. 


8 Dec. . 
1 August 15 


21 Nov. 


22 August 

• • • B 

29 Sept. 


20 Oct. 
26‘6ct. 


1 Sept. 16 Oct. 
13 July 14'60't. 


27 July 


^ Sept. 

esse 

7 Dec. 


1 August 
28*Nov. 


12 Dec 


.... 

3 Sept. 

26‘May 
19 Oct^ 



512—52 

607 
416 . 
320 

608 
607 



607 ^ 
223 

* 


320 

608 

223—57 

#il6 

320 

223. 

415 

!6 

IJ ;8,33' 
(591 . 
128 

128,143,50 

320 

2:13 . 

415 

•^20 

528 

576 

223 

16 

.591 

223-^3( 

528 

607—60£ 

415 

416 


512-608 










































































INBlfX 


XV 


I ^ Subject. IfEngland. Scotland.'! Ireland. Pages. 



en&others 

Manrnis. 

i^ton. 

.i 

.itchell. 

Morond. 

Morris. 

Morwood. 

Moreau.. 



Cocoa>nut fibres. 

Fringes, <ordi>, &c. 

Smelting.*... 

Railway wheels. 

Gutting leather, &c. 

Flaa and hemp dresbing... 

Filteiing. 

Gdatine . 

Beds. 

Pens and penholders..... 

Stretching fabrics. 

Steam-engines... 

Preserving iron, Ko . 

Steam generators. 

Propelling. 

White lead. 

Manures... 

Steam-engines and boilers. 
Forginf! and (‘Ulting non.. 

Embobsing leatJicr.. 

Screws. . 


NieVells St nno... 
Obbaldi^O,,,. 
Palni^I . . . 1 . 

Fdrtrid|c.. 

Pellelon... 

Perfin. 

Pernng...,...f 

Phl»8. 

Pilbrow. ' 

Poole. 


Pope. 

fouchant, 
Prcller... 


Artificial fuel. 

E\cavating. 

Axletrces. 

Weighing..... 

Lace machinery .,.. 

Looms. 

Candles. 

W uol cleaning. 

Light . 

Watches, clocksp>8ic. 

Wood jiaving. 

Paving. 

Stcam-enguics. 

Paving. 

Drcbsing-inill stones 
Stone.A.. 


Puit*.. 

Raille. ... 

(Hai’ton. 

Rond..*■> 

Ru/bonld. 

Redmond. 

Richard. 

Ricbault 

llidUale. 

Ridgway. 

Rigby and Rigby 

U^ta. 

Robinson & ano. 

Robson. 

Roche*. 

1 .dway........ 

Bolt. 

Rothwcll.. 

Jloltonv.'.. 

Rowley ficanothei 
Ruhbelldi another 


Woolconibing.......... 

Ditto. 

A( rated jiquors. 

Coating metal. 

Weaving. 

Metallic vessels. 

Soldering inhi.......... 

Hinges. 

Combustion..S.. 

Musical apparatus 

leaving.f. 

Orcn<4.... 

Drhtles. 

Lamps. 

Dresbing flax, Ac. 

Roibing and forcing water. 

! Mineral colours. 

Ilor^e-bhoes. 

Saddles. 

Combustion.. 

Sitinning. 

Altitd buttons. 

Iron tubing... 


8 Dec. 

20 Oct. 

• • e • 

3 Dec. 

8 Sept. 

IS Nov. 

• • • • 

22 Dec. 

8 Nov. 

22DW. 

• • • a 

21 Dec. 

21 Dec. 

27 Oct. 

• • • • 

9 August I 

.... I 

18 Augubt 
8 Sept. 

13 Oct. 

• • • s 

8 Dec. 

• ■ • a 

15 Sept. 

• • • • 

15 Dec. 

23 July 

2 Nov. 

8 August 

7 July 

1 August 
• • • ■ 

11 August 
15 Dec. 

• 7 Dec. 

3 Dec. 

•7 July 

• b • • 

8 Dec. 

So Nov. 

« a • « 

29 Sept. 

18 Angttbt 
25 Aiigubt 

7 July 
15 Dec. 

29 Sept. 

18 August 
20 ( *. 

15 Augu<t 

8 Sept. 

8 Sept. 

3 Sept. 

• ■ « a 

15 Sept. 

5 Nov. 

.15’No’v. 


28 May 
21 Dec. 

• s • • 

9 Dec. 

a a » • 

1 Sept. 

^ • • a • 

fi June 

llNov. 
1 Sept. 


13 Dec. 


7 July 

• « • e 

31 August 
25 July 


7 Dec. 
13 July 
9 Dec. 


6 June 


20 Oct. 


16 

1607—608 
' 416 
608 
607 

320,830,891 

512 

16 

607 

512—528 


11 June 


9Q ar.. 































































































